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A single company has revolutionized 
the business of language, the language of business, 
and created the exciting new world of electronic 


reference works—Borland! 


Turbo Tutor* 

Takes you from basic right 
through advanced program- 
ming concepts and techniques. 
Includes 300-page tutorial and 
source code for every example 
used in the reference manual 
Minimum memory: 128K. 


Turbo Graphix Toolbox” 
| Lets you create high-res- 
olution graphics. includes 
~ {ols for complex business 
graphics, easy windowing, 
and storing screen images to 
memory. Complete with source 
code on dak, ready to compile. 


Which isn’t bad for a 3-year-old. 
Turbo Pascal; our first product, 
now has more than half a million 
users, and has become a world- 
wide standard. And that was just 
the beginning. 
Since then, the Turbo Pascal 
family has grown to a family of 9, 


gynopeis of current offerings from 
the Borland library of history 


в ya Minimum memory: 102K 
- * em m il Turbo Database Toolbox” 
piler, 

plus an integrated pro- Perfect. complement to Turbo 
Pascal. Contains complete 
library of Pascal procedures 
that allows you to search and 
sort data and build powerful 
database ns. 


applicatio: 
Minimum memory: 128K. 


whatever else you need when you're 
away from your deek. Ita the smart | 
new way to таке your computer with | 
you without taking your computer 
with you Minimum memory: 258K. 


information you'll need 1o figure out 
the "nuts and bol" of the Turto 
Lightning access system. Minimum 
memory: 256К. 
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Turbo Editor Toolbox Ê 
It's all you need to build your 
own text editor or word 
processor. Provides all the 
routines—you decide which 
features you want. Source code 
Included. Also includes the 
MicroStar™ text editor with pull- 
down menus and windowing. 
Interfaces directly with Turbo 
Lightning to let you spell-check 
your MicroStar files. Minimum 
memory: 192K. 


Turbo GameWorks* SE" 


will provide hours of fascinating 
diversion. Even if you don't 
want to write your own games, 
в а terrific value. Minimum 


memory: 192K. 


Step-by-step tutorial, damo programs with source cods included! 
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Inquiry 216 


Languages 


Atari ST • Amiga * QL 


LATTICE* C 
The well known LATTICE® C compiler, ful 
featured portable Implementation. 


MCC PASCAL 


pass compiler, Ideal for commercial, educational 
and personal use. 


MCC ASSEMBLER 
A professional standard macro assembler with 
many powertul features. 


CAMBRIDGE LISP 
LISP interpreter/campiler providing а complete 
LISP development. environment. 


BCPL 

A powerful compiler offering the convenience of 
a high level language with the flexibility of an 
assembler. 

APL 

Keyword and symbolic versions of this impor- 
tant language from MicroAPL. 


MCC BASIC 


MetaComCo. 


MENU + 
An easy to use program environment, with pult- 
down menus. 


TOOLKIT 
Provides useful tools and utilitles. From the peo- 
pie who wrote AmigaDOS. 


Atari — Commodore X Sinclair 
Product ST Ami QL 
Lattice C $149.95 t $129.95 
Pascal $99.95 $99.95 $99.95 
Asembler $79.95 ii $49.95 
Lisp TBA $199.95 $79.95 
BCPL TBA ТВА $79.95 
АҢ. ТВА ТВА ТВА 
Basic 1 - = 
MENU + $29.95 TBA == 
TOOLKIT TBA $49.95 — 


* = available from Commodore 
1 = available from Atari 
QL Lisp includes interpreter only 


Tha Quality Source for 88000 Software 
5353 FE Scotis Valley Or., Scotts Valley, CA 95066 
Contact your local dealer or call: 


Tel: US 800-AKA-META 
Cal 800-GET-META, Eur (UK) 44-272-428781 
Add 6.5% lax If CA resident. PEL FS 


Latilce: registered trademark of Lattice Inc. 

Amiga and AmigaDOS: trademark of Commodore- Amiga Ine., 
Atari ST; registered trademark of Atari Inc. 
Sinclair OL: trademark of Sinclair Research Lid. 
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Music AND MIDI 

Have you noticed the stir going on in the 
electronic music industry? Take keyboard 
synthesizers. A significant drop in price 


has been accompanied by a dramatic rise * 


in capability and sound quality. opening 
the doors of musical exploration to muiti- 
tudes of newcomers. We've also seen corn- 
puter technology claim new territories in 
music through the advent of MIDI (musical 
instrument digital interface]. a data- 
communications protocol that lets you 
join synthesizers and computers into small 
networks for composition or performance. 
MIDI has stimulated the entire music 
industry by providing a standard for 
hardware and software to be used for the 
production of music. Creativity, efficien- 
cy. and productivity are enhanced by the 
development of computer-based tools 
aimed at the mystical process of music 
generation. 

The current specification for MIDI has 
been in existence for four years. It came 
about through the cooperation of music 
synthesizer manufacturers around the 
world. notably those from Japan and the 
United States. Essentially, a large group of 
manufacturers got together and decided 
to add serial data channels to all future 
electronic music instruments so that 
events generated on one instrument could 
be played on remote instruments con- 
nected via the MIDI cable. Layers of 
sound, for example. can be produced 
from a single keyboard controller by driv- 
ing multiple sound modules equipped 
with MIDI inputs. By inserting a personal 
computer into the middle of all this sound- 
generating equipment, composers can 
record and manipulate scores much as 
word processors do text. 


THE Goop NEws 

So we now have a data-communications 
standard for moving music event data be- 
tween a computer and sound-generating 
hardware, We can buy instruments from 
different manufacturers and interconnect 
them at once. Older versions of music syn- 
thesizers, having no compatibility to any 
other device you might be using, were 
doomed to eventual obsolescence as 
newer products were released to replace 
them. Now it's different—what you get 
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tomorrow can be integrated with what you 
have today. and it's reasonable to consider 
building an elaborate system over a period 
of budget-controlled time A variety of 
good MIDI software is now available. We 
find software that can act as a kind of 
digital tape recorder for music data; pro- 
grams that edit, store, and retrieve libraries 
of synthesizer voice parameters; and soft- 
ware that can display print. and edit 
scores rendered in traditional music nota- 
tion. It's a heyday for musicians of all per- 
suasions. Or is it? 


THE BAD NEWS 

While the MIDI specification goes a long 
way toward unifying the tasks necessary 
to the production of music. it does not 
suggest any format for the storage of MIDI 
data files. Thus. developers of music soft- 
ware are on their own to adopt a struc- 
ture for disk files containing MIDI perfor- 
mance data created by the software. And 
that is precisely what has happened dur- 
ing the development of today's MIDI 
music software: Each program on each 
computer produces a data file that can- 
not be instantly read by any other com- 
bination of hardware or software. Further- 
more. few. if any. file-converter utilities are 
available to assist transportation of data 
between environments. (Of course, there 
is always the issue of differences among 
the underlying DOS formats for individual 
computers.) 


A DATA FILE STANDARD 

Utility programs that convert music files 
from one manufacturers product to an- 
other must be seen as only an interim 
measure. À better approach would see all 
the important players get together (in a 
fashion similar to the one that led to the 
MIDI 1.0 specification] and hack out a 
target format for file interchange. If soft- 
ware developers could produce a musical 
equivalent of the DIF standard used for 
database files in the business world. users 
operating in different computer and syn- 
thesizer environments would benefit im- 
mensely from expanded access to the 
large body of music data now being stock- 
piled. This tactic would also let existing 
products "speak" to future programs de- 
signed to use the target file format. 


A number of obstacles present them- 
selves when attempting to derive a con- 
venient, universal method of organizing 
music data files. That's not to say that no 
one is trying. Besides continuing develop- 
ment on the academic level at universities 
like Carnegie-Mellon. Stanford. and MIT, 
commercial concerns like Roland and 
Electronic Arts have worked hard in an ef- 
fort to establish useful guidelines toward 
the goal of increased music data sharing. 
In its own way, each organization has 
faced hurdles. including: 


e Some computers have a lot more mem- 
ory. speed, and display resolution than 
others. How can a file produced on a more 
powerful computer be rendered on a less 
capable machine? What should a 
minimum configuration consist of? 

e Should graphic data for displaying com- 
mon music notation or some derivative be 
included with MIDI performance data? 
Since both types of data might exist in- 
dependently. and, given that some soft- 
ware does not recognize both, should 
these two kinds of data be kept in 
separate, parallel files? 

ә Should we go further and attempt to 
design a full-blown operating system for 
music that could be ported to various 
computer architectures? This is ambitious 
but could produce long-term benefits. 


Naturally, other important points need 
to be ironed out. At this time, we invite 
software and hardware developers to plug 
in their irons. The success of the MIDI 
standard offers hope for a standard far file 
interchange. At the moment. the con- 
sumer is getting shortchanged by the in- 
ability to move data between music- 
processing programs. The audience for 
computer music software is growing larger 
and more sophisticated. and it's up to the 
leaders in music technology development 
to provide software standards. We at BYTE 
want to encourage all concerned to іп- 
vestigate the work already done and then 
have a series of formal conferences involv- 
ing a variety of sources. It's not going to 
be easy. but it has to happen (and soon. 
too, because | have a lot of music data on 
IMSAI-8080 cassettes waiting to be up- 
loaded to my Amiga). 

—Roger Powell, Contributing Editor 


Maxell Corp. of America, 60 Oxford Drive, Moonachie, NJ 07074 
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FLOPPY DISKS 
THE GOLD STANDARD 


Before you invest in a DEC'VT240 terminal, 
consider the software alternative. 


Stop and think about what you really You also get on-line help screens, 

need: A text terminal. Tektronix” remappable keyboard layouts and 
graphics. ReGIS* graphics. File transfer programmable softkeys which can 
capabilities. Communications. simplify your most frequently performed 
Purchasing a state-of-the-art terminal tasks. You can even customize your 
may be one option, but Persoft has a own menus! 

smarter solution—SmarTerm* 240, And because SmarTerm runs on your 
the ultimate in terminal emulation PC, you've always got a wealth of 
software. compuling power right at your fingertips. 
emarTerm can do everything the state- All SmarTerm products are backed 
of-the-art terminal can do—and more. by Persoft's strong technical support 
That's why we call it state-of-the-smart. network. It's a service you expect from 
With SmarTerm 240, the emulation is the industry leader in terminal emulation 
so exact you'll forget you're using a software. 

PC. It features superior text emulation, No matter which terminal you're 

ReGIS graphics, Tektronix graphics, currently using—Data General Dasher* 
outstanding communications and file D400, Tektronix 4010/4014, DEC VT100, 
transfer capabilities. VT125, VT220 or even the new VT240, 
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SmarTerm has a state-of-the-smart 
solution for you. 


To find out more about the SmarTerm 
family of terminal emulation software, 
see your local dealer. Or contact: 
Persoft, Inc. 

2740 Ski Lane 

Madison, WI 53713 

(608) 273-6000 — Telex 759491 


MICROBYTES 


Sxaff-vritten highlights of developments in the microcomputer industry. 


New Geometry Could Have Implications 
for Telecommunications 


Dr. Donald Kreher and Dr. Stanislaw Radziszowski, assistant professors at Rochester Institute 
of Technology's School of Computer Science and Technology, have discovered a non- 
Euclidean geometry that could enhance long-range satellite transmissions and telecom- 
munications. The two professors used a new basis-reduction computer-search technique to 
find a simple 6-design, the smallest such design possible. 

Researchers at the University of Nebraska discovered the first two 6-designs in 1984. Ac- 
cording to Kreher, "We were able to find this third design because the computer-search 
technique that we created enabled us to search a larger space of possibilities than previous- 
ly searched anywhere іп the world." Kreher and Radziszowski solved complex 99-integer 
equations In 12 hours, a process that they estimate would take several million centuries of 
computer time if they used a "brute force" technique. 

The new geometry could help in correcting transmission errors over long distances. Ac- 
cording to Kreher and Radziszowski, scientists can use the geometry to construct code for 
error reduction. When errors are received. the geometry used to construct the code gets 
distorted. Distortion characteristics let the scientist find and correct the error. 


"Teachable" Pattern-Recognition System on IBM PC AT 


Nestor Inc., a small research and development firm in Providence, RI, said It has successfully 
moved its prototype self-adaptive pattern-recognition system from a minicomputer to an 
IBM PC AT. The Nestor System. developed by two Brown University physicists interested in 
animal neuronal networks, is significant in that it must be taught, not programmed. to 
recognize new patterns. The system inherently makes use of parallel processing and 
distributed memory but currently emulates these capabilities on today's serial-processing 
computers. Interestingly. a spokesperson from Nestor claimed that the system runs just as 
fast on an AT as it did on an Apollo minicomputer, primarily because of the Apollo's 
graphics-processing overhead. 

Nestor is currently investigating using a bit pad with its system to analyze free-form hand- 
writing and is in negotiation to procure funding to develop a large-vocabulary voice- 


recognition system. 
SIMMs: Denser Memories Through Packaging 


If you think that a circuit board jam-packed with 256K dynamic RAM chips is the ultimate in 
dense. solid-state memory, keep reading. The new generation of chip packages—leaded chip 
carriers (LCCs)—is making a splash in memory chips for microcomputers. Because these 
packages take up far less space than their predecessors, the venerable DIPs, computer 
designers can fit far more memory in the same space on a board. But the chip and system 
makers are going even further. They are mounting several LCCs on a long, narrow circuit 
card that has leads on one long side. That card, called a SIMM (single in-line memory 
module). can then be mounted vertically onto a standard circuit board. 

The first well-known micro to use this form of memory is the Apple Macintosh Plus, which 
has a megabyte of RAM on four 256K-byte SIMMs. The SIMMs plug into special sockets 
and can be easily exchanged for 1-megabyte SIMMs to create a 4-megabyte Mac Plus. 

One of the first semiconductor firms to announce SIMMs for the commercial market is 
NEC Electronics, Mountain View, CA. The NEC SIMMs come in five configurations: 256K by 
4, by 5. by 8, or by 9 bits, and | megabyte by | bit. Both 120-ns and 150-ns access times 
are available. The SIMMs are standard epoxy-glass substrates with pins or edge connectors 
on one long side; they are based on 256K-bit dynamic RAMs in plastic LCCs. 

(continued) 
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Hannover Fair: Atari Shows PC Box, German Firm 
Announces Supercomputer 


At the opening of the Hannover Fair In West Germany, Atari exhibited its IBM PC com- 
patibility box for its 520ST and JO40ST computers. The box had its own 8088, a socket for 
an 8087, and 512K bytes of RAM. It connects to the ST via the DMA port. With the prod- 
uct's introduction at least several months away, Atari representatives wouldn't discuss pric- 
ing except to reaffirm the company's policy of producing in "high volume at low cost.” 

IP Systems, of Karlsruhe, West Germany, announced but did not show the TX2 series of 
supercomputers. The result of work done by researchers at Karlsruhe University, the 
parallel-configuration machine is based on the 80286 and has at least 16 chips. It can per- 
form 10 million to 30 million instructions per second. The TX2 uses neither arrays nor vec- 
tors. Its parallel architecture is based on an extended tree structure. The machine repre- 
sents a new type of parallelism that could apply to functions beyond the typical uses in 
floating-point math, for example, in the types of calculations used in expert systems, op- 
timization, and other non-numeric tasks. 

Toshiba exhibited three optical disk products it said will be available to consumers late 
this year. Toshiba also showed two plasma-screen laptop computers, the T2100 and the 
T3100, compatible with the IBM PC XT and AT, respectively. Ing. C. Olivetti also brought PC 
compatibles to the Fair. Sanyo showed for the first time its SPX-840 LED printer, said to 
rival laser printers in print quality and performance. The unit's method of printing involves 
electronic photography using an LED-array head and a selenium-tellurium photosensitive 
drum. Resolution is 400 dots per inch, and print speed is rated at 20 pages per minute. 

A Norwegian company. Ask LCD, has come up with a flat-screen display for the IBM PC. 
At Hannover, it was suspended from a desk-mounted support arm. The unit measures 330 
mm by 230 mm and is 25 mm thick. The screen surface is 250 mm by 160 mm. 

Prospero Software, a British firm exhibiting at Hannover, announced a FORTRAN compiler 
for the Amiga and the Atari ST. Called Pro Fortran-77, it could help open up the 
68000-based machines to technical and scientific applications. 


NANOBYTES 
Intel Corp., Santa Clara, CA, introduced the 80287-10, a 10-MHz version of its numeric 
coprocessor. The device operates at up to twice the speed of older versions. ... In other 


Intel news, the company has enlisted the support of four software developers to provide 
compilers for its 80386 32-bit chip. Silicon Valley Software, Cupertino, CA, and Green 
Hills Software. Glendale. CA, said they will develop FORTRAN, C, and Pascal compilers for 
the 80386. Ryan-McFarland, Rolling Hills Estates, CA. said it's porting its standard 
FORTRAN and COBOL compilers to run on the chip. And Language Processors, Waltham, 
MA, announced it would develop COBOL. FORTRAN, C, Pascal, PL/I, RPG 11, and BASIC 
compilers for the 80386. ... Apricot Computers, Fremont, CA, said it will offer Microsoft's 
MS-DOS 4.0 as part of its XEN Multiuser System... . NEC Electronics, Mountain View, СА, 
and Oki Semiconductor, Sunnyvale, CA, have developed a CMOS version of NEC's 
#PD7720 Digital Signal Processor. The new chip, called the NEC uPD77C2 or the Oki 
M77C20, is a pin-for-pin replacement for the 7720 and draws only 24 mA, 80 percent less 
than its predecessor. ... PicTel Corp., Peabody, MA, has a desktop videophone system 
that transmits color video images over dial-up digital lines. PicTel said calls cost just twice 
that of ordinary рһспе calls, but the videophone setup costs $150,000.... SSI Software. 
Orem, UT, unwrapped an operating shell for its WordPerfect and other SSI packages. Word- 
Perfect Library is a RAM-resident program designed to enhance the performance of Word- 
Perfect, MathPlan, and SSlData.... Brown Wagh Publishing. San Jose, СА, has released a 
word-processing program for the Amiga. Besides standard editing capabilities, Scribble pro- 
vides four windows that can each hold a separate document. ... Personal Composer, 
Honaunau. HI, has brought out verslon 2.0 of its Personal Composer music software. MIDI 
features include a 32-track recorder and a patch recorder. ... Two United Kingdom com- 
panies have released products based on the Motorola 68020 32-bit CPU. MicroAPL of 
London launched a multiple-processor machine, the Aurora. that can handle as many as 64 
users. Although it was designed to run the company's APL interpreter, it can be pro- 
grammed in other languages. Another product using the VMEbus is the ET-68020 VME 
card from Integrated Micro Products Ltd., County Durham. IMP said It has managed to 
make the 68020 run reliably at 25 MHz. at which speed it performs more than 10 MIPS in 
bursts. ... Apple Computer Inc.. Cupertino, СА, is offering rebates to full-time teachers 
and college students who buy Apple hardware: $75 on a lic, $150 on a Пе, $175 on a 512K 
Mac, and $200 on a Mac Plus. ... IBM's PC Convertible is being built by robots at a plant 
in Austin, TX. The automated workers perform all assembly and test operations, and the 
assembly process reportedly takes 6 minutes. 
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Next to your computer, 


Му 


nothing beats а Tandy printer. 


Tandy printers make fine print quality, 
graphics and high performance affordable. 


For your best value and selection in 
top-quality printers, shop your local 
Radio Shack Computer ei We've 
got what you need, whatever your 
printing requirements. 


Dot-matrix power for business 


The DMP 2200 (26-1279, $1695.00) 
gives you efficient, fast printing at 380 
characters per second. It supports 
elongated, double high, bold, under- 
line, super/subscripts, italics and dou- 
ble strike, plus bit-image graphics. It 
also has a built-in tractor for perfect 
paper alignment. 


Versatile business printer 

The DMP 430 (26-1277, $899) is a 
132-column dot-matrix printer with an 
18-wire print head that delivers supe- 
rior correspondence characters in a 
single pass. Choose from micro, italic 


and double-high fonts, as well as bit- 
image graphics. In the draft mode, the 
DMP 430 delivers a fast 180 charac- 
ters per second. 


Low-cost, triple-mode 
personal printer 

The DMP 130 (26-1280, $349.95) 
lets you choose from word processing, 
data processing and dot-addressable 
graphics. Prints in.four character 
styles: standard or italic cursive, in 
draft or correspondence modes. 


Save time while printing 

With a PTC 64 Printer Controller 
(26-1269, $249.95), you can print one 
job while working on another. The 
“print buffer” accepts and stores infor- 
mation from your computer. 


See the complete selection of printers 
and accessories at Radio Shack today. 


® 


Џао JnaCK 
The Technology Store" 


А DIVISION OF TAMDY CORPORATION 


3 New 1986 Computer 
Catalog! 
iy Send me a copy. 
Mail To: Radio Shack 
Fort Worth, Texas 76102 
| 
i 
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Prices apply at Radio Shack Computer Centers and at participating stores and dealers. All printers shown are IBM* compatible. The DMP 430 requires special 


order at some locations. IB 


Inquiry 295 


Registered TM International Business Machines Corp. 
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Exceeds Demand. 
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popular desk (ap mamapement proginis. 
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BASE H "HBASE IH? Use any release of tris 
popular data base to sort files while working 
on other applications. 


SixPakPremium, the new generation mul- 
tifunction board designed for new genera- 
tion IBM XTs, is here! Now one person and 
one PC have the power to meet the demands 
of business. AST’s newest solution for new 
XTs, existing PCs, XTs and compatibles, 
SixPakPremium offers all the popular multi- 
function features plus two megabytes of 
expanded memory and the powerful software 
to use it. 

Premium Performance. Now, run up to nine 
applications : 
simultaneously. 
Sort a data base, 
write a letter, cal- [8 ү 
culate a spread- „ЖЕШ 
sheet, monitor 
stock quotations and print labels...all at the 
same time...on the е РС! And, our win- 
dows let you view applications instantly. 

SixPakPremium is Rly compatible with all 
current PC applications, including expanded 
memory applications such as Lotus 1-2-3 
Release 2.0. And DESQview, our multitasking/ 
windowing environment is compatible with 
more than 200 of the most popular packages. 

Premium Features. SixPakPremium offers 
up to two megabytes of expanded memory, 
two serial ports, parallel port, game port, 
battery-backed clock/calendar, DESQview 
and SuperPak™ utilities. 

Premium Quality. As the leader in PC 
enhancement, with over a million products 
E ped, AST is known worldwide for its 

ghly reliable products. 

ass The Premium Choice. For perfor- 
mance that exceeds demand, call our Cus- 
tomer Information Center (714) 863-1333. Or 
send the coupon to AST Research, Inc., 2121 
Alton Avenue, Irvine, CA 92714. 


RESEARCH INC. 


p 


es, ] want to learn more about Premium Performance. 
Please send me your special SixPakPremium infor- 
mation package today! 


| 

| Name. 

| Title 

| Company е 
| 
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Inquiry 2 for End-Users. Inquiry 3 for DEALERS ONLY. 
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ATARI 520ST MEMORY UPGRADE 
| recently completed the Atari 520ST 
l-megabyte memory upgrade modifica- 
tion as outlined by Gert Slavenberg on 
page 372 of the February BYTE. (Editor's 
note: Also, refer to the Atari/tech.st conference on 
BIX. message #239, and to STDOC from 
BYTEnet Listings.) It wasnt as easy as ex- 
pected, and I'd like to share my experience 
with those tempted to add 512K to their 
machine for $50 worth of dynamic RAM 
and a few hours of free time. 

After piggybacking the new 120-nano- 
second DRAMS. I quickly soldered them 
to the old ones using a 35-watt iron. The 
joints did not look that good. but | buzzed 
out the board with the ohmmeter and all 
connections passed. When | finally booted 
up, erratic operations resulted. Most com- 
mon among these were 


e Black balloons on screen with system 
keyboard dead 

e Display filled with dots 

e Double menu images 


After taking some aspirin. | proceeded 
to troubleshoot the board. Could my 
problems be traced to those DRAMS, 
which get very hot, making a cold-solder 
joint "colder"? My suspicions were con- 
firmed when | shorted the connections 
together. one by one, and rebooting or er- 
ratic symptoms were triggered, | was able 
to get the modification to work properly 
by resoldering every connection slowly 
and carefully with a | 5-watt pencil iron, ex- 
amining each joint with a magnifying glass. 

Here now are some pointers I'd like to 
pass on to anyone attempting to complete 
this memory upgrade modification. 


Note 1: The modification does not work 
with the 16 despiking caps unconnected. 

Note 2: After turning on the power, try 
to copy the system disk in one pass in- 
stead of two. If this works, run the memory 
test program outlined below. 

Note 3: If you have little experience in 
doing chip soldering and debugging. ! 
strongly suggest not doing this modifica- 
tion yourself. While being a major im- 
provement to the ST. it can easily destroy 
your computer. 


A simple test of system memory from 
BASIC can be quite informative. issuing 
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the command х = fre(0):print x returned 
529.492 bytes available on my system. 
This number may seem low. but without 
the added memory only small programs 
can be written. 

The following is a diagnostic program to 
quickly test out memory, IK at a time. This 
program writes zeros and ones from the 
end of 512K bank | past the end (FFFFF 
hexadecimal) of 512K bank 2. 


5 rem memory test should run until 
address 1048574 

6 rem test ability to write 05 and 1's to 
all blocks 

10 for adr = 450000 to 2000000 step 
1024 

20 bits = O 

30 GOSUB 200 

40 bits 2 —32767 

50 GOSUB 200 

60 next 

70 end 

200 poke adrbits 

210 j= peek(adr) 

220 print "address = "adr "data = "j 

230 if j« > bits then print "error "stop 

240 return 


Том DOLAN 
Flushing. NY 


SUPPORT NETWORK 

FOR THE HOMEBOUND 

As someone who has been disabled since 
the age of five and who is currently tele- 
computing full time for a Fortune 500 in- 
surance corporation, | would like to com- 
mend you for the excellent article "Work- 
ing at Home with Computers" by jane 
Morrill Tazelaar, which appeared in the 
March issue. 

Disabled people are indeed creative, 
motivated, productive people. We have 
done excellent work in many fields over 
the years. We have been lawyers. doctors. 
teachers. and even a US. president. Now, 
thanks to the microcomputer and the 
modem, even the severely mobility-limited 
disabled person—the homebound 
person—is showing his or her potential. 

Some of these men and women have ex- 
pressed an interest in setting up a support 
network for homebound disabled workers. 
| think it is not only an excellent idea, but 


it could open up new worlds for many of 
us homebound workers who are bright 
and creative but also terribly isolated. 
Therefore, anyone interested in being a 
part of such a network can write to me at 
Disability News Online, 257 Center Lane. 
Levittown, NY 11756. They can also reach 
me via CompuServe at 76505.656, via The 
Source at ВССІ38, or via PeopleLink at 
IOR860. I'd like to hear anyone's ideas. 
comments. or feelings about setting up 
such a network. — 

By the way. Disability News Online is a na- 
tional newsletter by and for the disabled. 
It can be read on The Source by typing 
the following at the command prompt: 


BASICV SFILES > BCG138 > DISABILITY 
NEWS-ONLINE. 


RoBERT MAURO 
Levittown, NY 


PUTTING THE AMIGA 
TO GOOD USE 


What's an Amiga good for? | seriously 
asked an Amiga salesman that question 
at a local Amiga Fest and the following 
conversation ensued. 

He told me that the Amiga is the best 
personal computer ever made, and he 
asked me what | wanted a computer for. 
| said | was a scientist and did a lot of 
numerical work that required speed and 
accuracy. He explained to me how much 
faster the 32-bit 68000 Amiga is over the 
8088 IBM PC family. 1 said that that may 
be and asked if the Amiga is faster or 
more precise than the 8087 in the IBM 
PCs. He admitted that the 8087 is faster 
and more precise, and maybe the IBM PC 

(continued) 
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Turn your PC into an XT in seconds with OnBoard, Maynard’s new hard drive card! 


эй йй 


When you bought your PC, you never dreamed 
he need more than floppy drive performance. 

ut now, both you and your PC are ready for more. 
In fact, theres just one reason you've been putting 
off getting a hard drive. Admit it. It's the installation. 
Cables and controller and all that. 


Well, relax. OnBoard is here. The hard drive card 
that boosts your PC's соз capacity to rival апу 
XT or AT* on the block! OnBoard snaps easily into 
one of your IBM PC's expansion slots! Open your 
PC, plug in OnBoard, and close your PC. Just like 
that. Your PC will boot directly to OnBoard when you 
power up — no more floppy disk maneuvering. 

if you already have a hard drive in your PC, 
OnBoard's controller card will double up and run 


both hard drives. Which helps keep your expansion 
slots open for other business. 


ead noom 
ais. FS 


OnBoard puts up to 20MB of power into your PC, 
turning itinto a hard drive heavyweight in seconds! If 
you need less storage but the same speed and fine 
performance, you can install OnBoard 10. 
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simply snap OnBoard into expansion slot 1 of your 
IBM PC* or XT, leaving all your other slots free for 
additional boards. 


OnBoard is designed to work in today’s 
leading PCs and is available at the 
finest computer stores. Contact your 
local dealer or call us today for more 
information. 


"IBM PC, XT, and АТ are trademarks of International Business Machines. 
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460 E. Semoran Blvd., Casselberry FL 32707 305/331 -6402 
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A key reason why people like the 
AnthroCart. Share your hardware. 
Move it around. Take it room to room 
or floor to floor. 

AnthroCart. High-tech furniture for 
high-tech equipment. Space saver. 
Compact. Rugged. 

The AnthroCart is designed to 
move. Designed so your workspace 
is as slick as your hardware. 


Call us: 800-325-3841 


All steel frame construction 

5% square foo! footprint Anthro Corporation | 
Technology Furniture 
3221 NW Yeon St. 


Portiond, OR 97210 
Anthro Corporation i$ о wholly owned subsidiary of Tektromx, inc, Anthro is a registered trodemark of Anthro Corporation, 
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is better for mathematical work. 

| said that | run my own business and 
would like to use a computer for account- 
ing. How would the Amiga be for business 
work? More than anything, | need the 
computer to be reliable and error-free. | 
can't have the computer altering my ac- 
counting data. The salesman said the 
Amiga would be great for business use. 
1 asked about error detecting or correct- 
ing memory, and he said the Amiga doesnt 
even have parity checks on memory. 

That meant that a memory bit change 
could eat a hole in my business databases 
and | might not discover the error for 
months, and even then | wont know what 
happened, | can live with a computer that 
dies, but | can't allow it to take me with 
it. Business computers must have some 
kind of memory error detection and all the 
business computers | use have error 
detection and correction. In my opinion, 
lack of memory error detection rules the 
Amiga out as a business computer, espe- 


| cially since | can buy computers that do 


have memory error detection. The sales- 
man admitted that this was a valid point. 

| said that | do a lot of writing and could 
use a good word processor. The salesman 
said the Amiga would be a fantastic word 
processor. After seeing good Amiga 
graphics. how about some good Amiga 
text? Wow! The Amiga has the worst 
80-column text quality | have ever seen on 
any computer. | couldnt write or program 
that thing for more than two hours without 
developing a bad headache. 1 suspect 
anyone could get around that problem by 
writing a word-processing program that 
uses the Amiga graphics to do the text. 


| However, the lack of a connection for a 


monochrome monitor would rule out the 
Amiga as a good word-processing ma- 


| chine anyway. The composite video out- 


put would not make as good a mono- 
chrome display as a real monochrome 
output signal. For those of us who spend 
a lot of time looking at the tube. this 
makes a big difference. Well, Mr. Salesman 


| didnt know quite what to say except that 


the graphics are fantastic. 

Amiga graphics may be fantastic for a 
personal computer. but they are very 
mediocre for real graphics work. Amiga 
graphics are not good enough for image- 
processing work, and most engineering 
workstations in industry today have 1024- 
by 1024-pixel displays with 256 gray 
shades or colors per pixel. They cost a lot 
more, but the applications require it and 
nothing less will be productive. 

So, back to my original question: What's 
an Amiga good for? | am not trying to pick 


| on the Amiga. but it looks like Com- 


(continued) 
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New! Windows-Compatible In:a: Vision 1.1 IM 
< % 
СЭ Vd», 


Complex Drawing 


W: created In-a' Vision FREE Microsoft Windows 
just for you. The from MICROGRAFX! 
— ча» ча ч If you purchase In-a-Vision 
МЕ rm directly from MICROGRAFX, 


drafting support. 
The designer who 
needs versatility 
for alternate 
ideas or quick re- 
visions. The ar- 
chitect who needs 
іо manage a vari- 
ety of working 
drawings. And the 
businessman who 
needs first-class 
presentation mate- 
rials as well as de- 


we'll give you a free retail copy 
of Microsoft Windows so 

(Ar you can use Ina: Vision as 

| part of a fully integrated 
working environment. Move 

instantly from In-a-Vision to 

other applications and back ... 

cut and paste text and drawings 


tailed flow charts greater 
and organization charts. detail. Scale, 
rotate and dimen- 
Point. Click. Draw. sion symbols, fill an 
area with your -— 
Now all you do to create com- choices alis at нна 
plex technical drawings, systems defined colors and " Мета сии. 
designs, blueprints, diagrams, il- patterns, as well as ; MP . 
lustrations, and proposals is point draw lines with multipl you'll agree — Ima: Vision will 
; , А cas su ple styles make your complex drawing tasks 
click and draw. With Ina: Vision's and widths. Other features in- Gives war atomis matr oos - "a 
mouse support, windowing, icons, clude overlays, predefined and гс 34 Satisfaction guara "a - 


user-definable page sizes, rulers, 


grids, and templates to speed TO ORDER 
and pull-down menus, you popular applications. CALL: 
produce drawings more | 800-272-3729 


quickly, accurately and 
efficiently than ever 
before. In-a:Vision's 
advanced technology 
includes many features 
not found on compar- 
able systems costing thou- 
sands more. For example, you 


Multi-tasking in a PC- 
based CAD system. 


Ima Vision uses 
multi-tasking to 
enable you to 
continue 
drawing 


| Demo disk" or 
brochure available 
to qualified 
customers. In 
Texas or for cus- 
tomer support, call 
(214) 234-1769. 


can pan around in a user-definable while printing MICROGRAFX, Inc., 1820 
drawing space up to 68" x 68" and hard copies or edit | North Greenville Ávenue, 
zoom in on specific areas for multiple drawings simultaneously. | Richardson, Texas 75081. 
MICROGRAFX" 
| The Picture of Success. | 
ынан инин im quim нара — ал ОЛАН ol 
area чш —— ы Mierosoft i в trademark of Mierouefi, Гас. 


MS Windows. Pull demonstration system for users 
E te алай for $49.00. 


UNLOCK"Removes 
Copy Protection 


RUNS YOUR SOFTWARE ON ANY HARD DISK 


Guaranteed to work only with programs below: 


ОМоск ALBUM “A” 
$49.95 152-7 


e LOTUS 1-2-3™ «4, 1.4, 2.0) 
e dBASE ИГ“ (1.0, 1.1, 1.2 & PWS) 
e FRAMEWORK?" «1.0, 1.1, п) 

e SYSTAT™ (1.3 а 2.0) 

e SPOTLIGHT™ (о « 1.1) 

e GRAPHWRITER™ (43 а 431) 
e REALIA COBOL™ «1.2, 2.0) 


UNlock ALBUM "B" 


$49.9 (Plus $4 ship/handhng. 


Formign orders $10) 


e SYMPHONY™ 1.1) 

e CLIPPER™ (winter '84, Summer '85) 
* ELECTRIC DESK™ (104) 

e DOUBLEDOS™ 


* MANAGING YOUR MONEY™ 
(1.5 & 1.51) 


e smARTWORK™ (1.0 REV 8 thru 10) 


e DATA BASE MANAGER I|i™ 
(2.0, 2.02) 


UNIock ALBUM "C" | 
$49.95 сир” 

e MICROSOFT WORD'* 
(1.5, 2.0, 2.01) 

e MULTILINK ADVANCE™ 
(3.02 & 3.03) 

e IBMWRITINGASSISTANT™ 41.01) | 

e LOTUS 1-2-3 REPORT 
WRITER™ (1.0) 

e PARADOX™ (по) 

e PFS ACCESS™ (1984 Edition) 

e THINKTANK™ (2.5 


“Best of UNIock" 
ALBUM "D" 


$74.9 {Plus $4 shipfhanding. 


Foreign orders $10) 

e MICROSOFT WORD™ 
(1.5, 2.0, 2.01) 

e dBase lli" (15, 1.1, 1.2 & PLUS) 

e LOTUS 1-2-3™ (1.4 & tA, 2.0) 

e SYMPHONY™ (1.1) 

e FRAMEWORK™ (ı.0, 11, п) 

e CLIPPER™ (winter "84, Summer '85) 


e MULTILINK ADVANCE™ 
(3.02 & 3.03) 


ORDER BY TELEPHONE TODAY! $8 


TOTEM 


TranSec Systems, Inc., 1802-200 North University Drive, Plantation, FL 33322 


e Produce non-protected 
DOS copies from popular 
software programs 

e For IBM* PC, XT, AT, 
compatibles 


TranSec UNlock is a unique software copying 
disk that removes copy protection, 
providing standard non-protected DOS copies. 
UNlock runs on IBM* PC, XT, AT, and 
compatibles with at least 256K (or more 
required for some programs). DOS 2.1 or 
higher. 


BACKUP COPIES. UNlock safely and 
easily makes backup copies. 


RUN ON HARD DISK. Programs load 
faster, use less disk space and work with any 
hard disk, including Bernoulli Boxes. No 
longer do you need the original in drive "A". 


RUN ON RAM DISK. UNlock is the only 
software that can run copy protected software 
on a RAM disk or micro-floppy. 


EASY TO USE. 1) Type UNlock. 2) Select 
program destination. 3) Insert program disk. 


SAFE ORIGINAL. UNlock does not alter 
your original distribution disk. UNlock works 
by creating a copy of your distribution disk 
on a hard or floppy disk. It then removes copy 
protection from the copy! 


Choice of the Critics! 
BYTE “UNiock 4.7 defeats the latest 
Profok and SuperLock type 
It's menu-driven and 
works fine on the programs it's supposed to 
work on: Lotus 1-2-3, dBase 111, Framework, 


Symphony, Paradox, and several others." 
Jerry Pournelle, BYTE, Feb. '86 


[PERSONAL] “UNiock has two particularly 
KELA endearing characteristics: it 
works, and works simply. | was able to quickly 
produce unprotected coples of Lotus 1-2-3 
release 2, Symphony 1.1, Microsoft Word 2.0, 
dBase lil 1.1, and Framework ll. These copies 
performed flawlessly, as did copies of these 
copies." Christopher O'Malley, 

PERSONAL COMPUTING, April '86 


NEW! SPECIAL OFFER 
“Best of UNLOCK” 


Trademarks are the sole e popen 3 thair respective owners. • UNIock is For Use Only to Improve the Useabilily of Legally 


Acquired and Operaled 
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modore is caught in a sandwich (poker 
term). A poker sandwich is a situation in 
which you don't have a good enough hand 
to win high and you don't have the right 
cards to win low, but you definitely are 
contributing money to the pot. Amiga is 
too expensive for the average home com- 
puter, and it's not quite up to the IBM PC 
AT clones for business or scientific use. 
The most interesting thing about the 
Amiga will be the reason for its survival, 
if it survives. 
RONALD R. MILLER 
Poway. CA 


DVORAK VERSUS QWERTY 

Your article about the Dvorak keyboard 
(‘Keyboard Efficiency’ by Donald W. 
Olson and Laurie E. Jasinski, February) 
failed to mention one major limitation: it 
is highly language-specific for the English 
language only. To be used for the German 
language. for example. it would have to be 
drastically rearranged. This rearrangement 
can be applied even to the "standard" 
QWERTY that became QWERTZ for the 
German typewriters, because Y is barely 
needed. but Z is used quite often. 

This holds true, to a varying degree, for 
other languages as well. like Italian or 
some northern and eastern European lan- 
guages. In addition, these languages need 
additional characters that are not con- 
sidered in the OWERTY or Dvorak key- 
boards. These characters occur quite fre- 
quently in these languages. For example. 
a. б. and ü together make up about 3 to 
5 percent of the characters of German or 
Swiss German writing. (My computer does 
have these characters. but they are well 
hidden in the graphic-shifted set.) And 
once we get into languages other than 
European, the Dvorak layout might have 
to be modified into a completely new 
system. The OWERTY and its modified/ex- 
panded variants seem to be much more 
usable and have found their way to the 
remote corners of the globe. The more ef- 
fective something is for a certain task. the 
more limited its scope. no matter what it 
is. Even human beings are this way. 

A. METTLER 
Maluku, Indonesia 


MACINTOSH WINDOWS 
While I'm not certain that the Macintosh 
windowing environment is the ultimate. | 
am sure that Alex Funk's proposals 
("Copyrighting Icons," March Letters, page 
14) are less intuitive and less useful. 
His first complaint is about scroll bars 
| have no idea what he means about go- 
ing right to go up. unless he is referring 
to positioning the mouse over the scroll 
(continued) 
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Western Computer 286 Turbo™ 
Standard Features 

* IBM PC/AT Compatible with 512K RAM 
* Up to 2 Megabytes of system memory on the 
main board 

e Switch selectable 6 or 8 MHz operation with 
one wait state on memory access (80286-8) 
e 6 or 8 MHz operation with no wait states on 
memory access available 

* 6 or 10 MHz operation with one wait state 
(80286-10) 

* One parallel port and Clock/Calendar on 
main board 


* Mass storage options from 20 to 140 
Megabyte Hard Disk Drives and 20 to 60 
Megabyte tape backup systems 

* EGA video options available for CAD/CAM, 
word processing, etc.... 

* One year factory warranty 


Western Computer has high quality computers at very competitive quantity pricing. 


EUROPEAN HEAD OFFICE = 
BELECTRONIC SA, RUE CENTRALE 43 
CH-1880-BEX, SWITZERLAND 
PHONE (025) 631250 
TELEX 456 168 ASWERBACK BELE CH 

TELEX 756731 - 
ANSWER BACK WESTERN COMP 


"For High Technology and Performance” 
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Western Computer XT Turbo™ 
Standard Features 


e IBM_PC/XT com- 
patible with 256K 
RAM on main board 
* Up to 640K on board 
e 477 or 8 MHz 
operation 

* Two 360K Floppy 
Disk Drives 

* Hercules compat- 
ible monochrome 
graphics controller 
(720 x 350) or IBM 
compatible color 
graphics adapter (320 
x 200 - four colors or 640 x 200 - two colors) and 
parallel printer port 

* Monochrome monitor (Composite or TTL input) 
e IBM PC/AT style keyboard 

* Various hard disk drive and tape backup options 
available 

* One Year Factory 
Warranty 


IBM” , IBM РС”, IBM АТ" are 
trademarks of International 
Business Machines Corporation. 
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bar. Since this is the only way to indicate 
which window to scroll in multiwindow ap- 
plications (like QUED), it’s hard to see how 
this can be avoided. Although scroll bars 
do take up space (16 pixels of width), this 
is little more than 3 percent of the screen 
width (and you can often resize a window, 
so over half of this is off-screen). 

! dont consider this a problem on the 
Macintosh, although it might be with 
graphics environments like GEM. which 
run on low-resolution screens. The little 


Why buy 3 
packages to get 
a complete 
multi-user 


dBASE' System? 


$2385 


After all, FoxBASE is a compiler, an 
interpreter and a multi-user dBASE sys- 
tem all in one. That means single vendor 
support and no problems with product 
incompatibility. 

Not only that, FoxBASE actually орет. 
forms dBASE and other dBASE compiler 
products: its program execution speed is 
far superior to the competition and its 
compiler runs up to 60 times faster than 
other cornpilers. And FoxBASE is available 


box gives an instant visual indication of 
what part of the document the window 
portrays. A major deficiency of the alter- 
nate to scroll bars in ThinkTank was that 
there was no way to tell if vou were at the 
end of a document. Funk's proposal gives 
no feedback to this problem. Neither does 
it give the ability to go instantly to an end 
of the document. Finally. | cant see how 
holding down an arbitrary key while mov- 
ing the mouse is intuitive. What happens 
when you run out of room? The scroll bars 


FoxBASE 
does it better. 


For less. 


for the widest variety of machines and 
operating systems. 

In addition, FoxBASE Is interactive and 
100% dBASE compatible (including full 
macro usage). The only thing you won't 
get is all those annoying dBASE bugs! 

Best of all, FoxBASE costs less than 
half the other packages. 

So call (419) 874-0162 now, and ask for 
a copy of our comparative analysis 
(Including benchmarks). After all. . . 


Nothing Runs Like a Fox. 


FOXBASE с: 


Fox Software, Inc. 
27475 Holiday Lane, Perrysburg, ОН 43551 
(419) 874-0162 


“dBase is a registered trademark of Ashton-Tats FoxBASE ls a trademark of Fox Software, Inc, Capper“ is a trademark of Nantucket 


20 BYTE * JUNE 1986 


Inquiry 137 


allow continuous scrolling. 

When | resize a window. | want to be 
able to resize it precisely. Funk's proposal 
seerns to be a way to get relative sizing 
(wave the mouse pointer around to make 
it bigger), rather than being able to posi- 
tion the window next to another, In any 
case, Apple's method gives visual feed- 
back that a given window can be resized. 
rather than leaving the user wondering ií 
he held down the wrong modifier key. 

Funk's method for closing a window 
(waving the mouse pointer around with no 
keys held down) seems reminiscent of 
what 1 do when | want to make sure my 
mouse is clean and functional. Again. the 
close box for a window gives a visual cue 
that the window can Indeed be closed, 
while if Funk's method failed, one would 
be left wondering if he hadn't “erased” the 
window vigorously enough. 

What is a global zoom? That seems to 
imply zooming every window, which hard- 
ly makes sense. The new Macintosh ROMs 
do allow a window to have a zoom box. 
if Funk means a standard way of zooming. 

| also wonder what a global abort is. 
Abort what? What kind of state should 
things be in after an abort? If Funk really 
wants to abort things. he can install the 
Programmer's Switch and press Reset. 

Since, in the real world, people will be 
switching between different machines, it 
makes sense for different windowing en- 
vironments to work similarly. (Since | 
learned the Macintosh first, | get very an- 
noyed at the differences in the way GEM 
and the Amiga handle things.) | still can't 
figure out why Digital Research caved in 
to Apple's ludicrous claims to own the 
look | first saw on a Xerox Star. Perhaps 
Apple is considering the fact that they 
spent a lot of time and money develop- 
ing a good user interface (rather than just 
coming up with something that seems 
good. as | believe Funk has}. and they 
don't want someone stealing it. But any 
new product is going to be copied—just 
look at VisiCalc. What Apple needs to do 
is make sure their implementation is the 
best, rather than trying to cripple all others 
by making sure they're nonstandard. 

DAVID DUNHAM 
Goleta, CA 


LENGTHENING SHORT DELAYS 
The notes in the February "Best of BIX" 
indicate that some users were having 
problems involving shortened delays of 
one type or another when the NEC V20 
chip was installed in place of an 8088. 
Perhaps they can benefit from my ex- 
periences in solving a similar problem 
operating under MS-DOS 2.00 and 2.11. 
[continued) 


Е nter the world of professional 
CAD applications with 

Houston Instrument's low cost 
DMP-41/42 series plotters. These 
single-pen plotters give you the fea- 
tures you need—C and D size plots, 
extensive software compatibility, and 
proven reliability — for a very afford- 
able no frills price of $3295.* 

The DMP-41/42 series' large C 
and D size formats are ideal for a wide 
range of CAD applications, from 
architectural elevations to assembly 
drawings. And a .005 inch resolution 
ensures crisp drawings on a 
variety of media— paper, matte film, 
or vellum. 
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THE 


NO FRILLS 


PLOTTER 


With the DMP-41/42 series, you 
can choose from an impressive selec- 
tion of off-the-shelf graphics software 
packages such as VersaCAD, 
AutoCAD, and CADKEY. Or, by 
using Houston Instrument's popular 
DM/PL™ language, you can create 
your own custom software and be 
assured of upward compatibility with 
Houston Instrument's entire line of 
plotters. 


The DMP-41/42 senes. The plotters 
that offer superb reliability, comprehen- 


sive graphics capabilities, and a no 
frills price. The proven performers 
for low-cost CAD. 

For more information, call 


1-800-531-5205 (512-835-0900 if in 
Texas), or write Houston Instrument, 
8500 Cameron Road, Austin, Texas 
78753. In Europe, contact Houston 
Instrument, Belgium NV., 
Rochesterlaan 6, 8240 Gistel, 
Belgium. Tel.: 3240)59-277445. 
TIx.: 846-81399. 


*U.S. suggested retail price. Pricing subject to change. 
DM/PL is a trade: of Houston Instrument. 


houston 
instrument 


A Division of AMETEK 
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For several months, І have used an NEC 
V20 in an NCR Decision Mate V, and re- 
cently the hardware clock rate was in- 
creased from the stock 5 MHz to 7.3728 
MHz. The DMV uses a delay routine to 
allow time for the flex drive to get the 
motor started and to bring READY active. 


After installing the V20, this delay was too 
brief and caused a "Drive not ready" error 
when the drive was accessed with the 
motor off. If (Rjetry was pressed immedi- 
ately, the drive was accessed normally (as 
the motor was already on) and READY 
was active by that time. An increase in the 


Listing 1: The results of unassemblitg MOTORCK using Debug. 


xxxx: 2ED5 E413 IN AL,13 
хххх:2Е07 2401 AND AL,O1 
xxxx: 2EDO9 E614 QUT 14,AL 
x»xx: eEDB 7501 JNZ  2EDE 
xxxx:2EDD СЗ RET 

xo: eEDE BBFFFF MOV BX,FFFF 
хххх:2ЕЕ1 D40A AAM 
хххх:2ЕЕЗ 4B DEC ВХ 
xxxx:2EE4 75FB JNZ  2EE1 
хххх:2ЕЕ6 СЗ RET 


;get drive status 
‘test MOTOR ON bit 
;switch motor on 

if off 

‘delay if motor off 
(jump to2EDE) 
‘return if motor on 
;—end MOTORCK— 
;# of passes to ВХ 
8088 = 83 cycles 
№20 = 15 cycles 
‚опе less pass left 
jump to 2ЕЕ1 if 
‘not last pass 

‘end of last pass - 
‘return to 2EDD 


hardware clock rate compounded the 
problem: however, a patch to the delay 
routine in IOSYS increased the delay, after 
which it worked properly. This will not be 
a total solution for many users, because 
the DMV start-up routines are called from 
ROM using a Z8OA, and the V20 has no 
control until after the operating system is 
loading. In most computers. the V20 al- 
ways has control, so delay routines in 
ROM would be affected also. 

MOTORCK is the routine in IO.SYS that 
starts the drive motor, along with similar 
routines in FORMAT.COM and a special 
DMV utility called RDCPM.COM (for read- 
ing CP/M disks). Unassembling MOTORCK 
using Debug yields the results shown in 
listing 1. 

Method #1—Use if the hardware clock 
rate is unchanged. Replace the AAM com- 
mand with IMUL AL. IMUL AL executes 
in 80 or more cycles on an 8088, and only 
38 on the V20. but provided enough delay 
for my system even though the delay was 
much shorter. The advantage of this 
method over #2 is that 8088 compatibili- 
ty is retained: so if it works on your system. 
use it. 

(continued) 


NO MORE MEMORIZING FOR SOFTWARE COMMANDS 
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The Dreamer is an intelligent function keyboard. It is pre-programmed with over 550 
software commands which it sends to the IBM PC at the touch of a single kay. 


The Dreamer's descriptive keys simplify the use of seven sophisticated business 
program: Lotus 1-2-3, Symphony, WordStar, WordStar 2000, MultiMate, 


DisplayWrite3 and WordPerfect. 


Wouldn't it be easier to press a key “Bar” instead of typing "/ G T B V” to display 
bar chert in Lotus 1-2-3? or a key “Save File" instead of searching for "Ctrl K-S” 


to save a document in WordStar. 


Increase your office efficiency by putting s Dreamer next to your PC system. 


Dreamer is entirely a hardware device it will not occupy PC memory. It requires 
no memory-resident programs and there are no pre-boot disk necessary. 


OEMs and VARs: Our professional engineers can re-program the Dreamer to 


fit your special application. 
The Dreamer is available for IBM PC, XT, AT. 


.DREAMER FEATURES: 
* 20-key numeric pad with seperate cursor controls. 


* Lotus 1-2-3 100 commands MultiMate 58 commands 
Symphony 191 commands DisplayWrite 3 58 commands — 
WordStar 58commands WordPerfect 58 commands А 
WordStar 2000 58 commands " 


* Template included for alternate command pages 
* Easy selection between command pages 
* Easy installation 

° Full 90-day warrenty 


* Suggested retail price $259 
T.S. MICROTECH ІМС, (213) 644-0859 12565 Crenshaw Blvd. Hawthorne, CA 90250 


m Trsdermarks: IBM, BM м XT, AT, Display Write 3-internstional Business Machines Corp. 1-2-3, Symphony-Lotus Davelapmant Corp, 
WordStar, WordBter 2000-MicroPro 


International. Моп да-а Мате International , WordPertect-GSl 


An intelligent function keyboard 
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Ven-Tel’s Half Card modem 


Ven-Tel gives you lots of reasons to buy our Half Card" 
modem for your IBM PC or compatible. The Half Card" 
is a complete system that lets you communicate with 
other PCs, mainframes, and databases effortlessly. 
It includes Crosstalk-XVI* software. It's reliable. 
It's got all of the features you want. And it's 

a good value. " 
Do You Own One of These 
Computers? 

Chances are you do. And if you're 
thinking of buying a modem, consider 

the Half Card". Because of its small size, 
the Half Card" fits in more computers, 
including all of the models we've listed 
here. The Half Card™ is small, so it fits in 
short slots or long. That means you can 
save your long slots for other expan- 

sion uses. 

Effortless Communication 

Each Half Card" comes with Crosstalk-XVI® 
communications software, by Microstuf. It's 
the easiest to use, whether you're a beginner 
or an old hand, and the most powerful. A full 
on-line help menu makes using Crosstalk* for 
the first time a snap. It can turn your PC into a 
terminal on a mainframe computer with its power- 
ful terminal emulation feature. It will even oper- 
ate your PC when you're not there. You can call 
into an information service such as The Source or Dow Jones News 
Retrieval, or transfer files and electronic mall, all at the touch of 

a button. The Half Card" connects your computer to the world. 
Effortlessly. 

More Modem for Your Money 

When you buy the Half Card?" you don't need anything else. The 
Half Card™ is a complete communications package that includes 
afull-featured modem and the best known software on the market. 
Complete easy-to-understand instructions with full technical support 
on installation and use. And a very competitive price. The Half 
Card? with Crosstalk-XVI* software, retails for only $549. 


Features 
. 1200/300 baud auto-dial, auto-answer. 
« Uses the industry standard "AT" 
command set. 
Runs with virtually all communications 
software, including Smartcom 1 and PC 
Talk 11 and integrated packages such 
as Symphony and Framework. 
Includes Crosstalk-XVI* software. 
„ On-board speaker and extra phone jack 
for easy switching from voice 
to data mode. 
. Selective tone or pulse dialing; 
full or half duplex. 
Automatic answer on any ring. 
True ring or busy signal detection. 


is in all the best computers. 
Heres why)... 


Reliability 
Ven-Tel has been making 
modems for 10 years. Our 
experience shows. Ven-Tel's ! 

Half Card™ only has about 70 parts, compared | 

to almost 300 on other modems. We reduced the parts 

by building the first LS! modem chip using advanced 

switched capacitor technology. What that means to you is 
greater reliability and lower power consumption, so you can 

load up your PC with expansion boards and not worry about 
heat or power problems. And we back the Half Card™ with a full 
two-year warranty on parts and labor. 

You Can Buy the Half Card" 
Anywhere 

You can get the Half Card" at Computer- 
Land, Businessiand, the Genra Group, 
Entré Computer Centers, Macy's Computer 
Stores and other fine dealers nationwide. 
Also from Ven-Tel: the 1200 Plus?" an 
external modem and the PC Modem 
12007 ал IBM internal with V.22 inter- 
national capability. 


Effortless Communication 


* Ven-Tel Inc. 


2342 Walsh Avenue 
Santa Clara, CA 95051 
(408) 727-5721 


Crosstalkis a registered trademark of Microstuf, Inc. Smartcom Il is a trademark of Hayes Microcomputer Products. Symphony is a trademark of Lotus Development, Framework Is 2 tredamark of Ashton-Tate 
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Method #2—Use if the hardware clock 
rate is increased. Replace the AAM com- 
mand with DB 60 61. The V20 recognizes 
60 and 61 as PUSH Н and POP Н, respec- 
tively. While those commands are incorn- 
patible with 8088 use, the V20 takes 67 
and 75 cycles to execute them, causing the 
duration of the delay to substantially 
increase. If the delay is too long. change 
the number of passes through the loop 
from FFFF to some smaller number (5FFF 
worked reliably at 7.3728 MHz. while 


Here are 79 reasons to 
buy at Elek-Tek, not to 
mention the fastesl 
delivery anywhere. 
[-MSGA 
BERNOULLI BOX 


1. 10 meg Уг height Drive lor 
d PC/XT/AT & 


2. 20n 
IBM- 


compatibles 

3. 40 mag. (20 + жа 
Drrve for IBM PC & 
compatibles 


Generic Мин! 
Mutiduncton Board OK .. 
. Generic Multi 384K 26. 
Mutiluncion Board 384K ,. 169 | 26. 
27. 
27. 


„ AST Six Pak + 
Mulifuncnon Board 54K .,. 225 
AST Six Pak + (loaded) 
Mulifuncion Board. 384K . . 290 
Curiam Guedboand 
Muliduncion Board OK... 185 
, Muk Board S4K. 384K , , 215/260 
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3FFF was marginal). 

Incidentally. the 8087-3 is compatible 
with the V20 but couldn't keep up at 
7.3728 MHz. Probably an 8087-2 would 
have worked at the higher clock rate. but 
the upcoming NEC 8087 replacement chip 
may be faster yet. Also, the DMV slowed 
down markedly when the hardware clock 
rate was increased to 8 MHz, which is why 
| settled on an odd rate. The crystals were 
purchased locally in 22.1184- and 24-MH2 
frequencies. The divide-by-three logic in 


Save 30% to 43% 
off Manufacturer Suggested Ret. prices on 
America's most wanted Printers 


Huge Discount on 
TOSHIBA 

OKIDATA St — 

UNBELIEVABLE? 


XEROX/DIABLO D-36 


Da eel 35CPS 
Mir. Sugg. Ret. $1495 


E ee SOG 


2 P-38 Dot Ma Matrix 400CPS 
Mir. Sugg. Ret. $1995 


. Novation 490603-1 
As above ec MS-DOS Sotware . „490 
. Hayes 1200 


US Robotics Courter 2400 

Ex! 24008 Smart Modem , . 460 
. Toshiba ND 040 

Vo ht OSDD Dek Orne... . 105 


40. XIDEX Precision 
DS/DD Diskette 10pk/$7.00 
5 boxes minimum 


3M DATA 
CARTRIDGES 


bb аы qui sicul 
E. Delivery sub- 


6557 м Lncoin Ave, Chicago, IL 60605 


[212] 677 7660 


Inquiry 126 


the clock circuitry yields clock rates of 
7.3728 and 8 MHz, respectively. 
CHUCK STERLING 
Las Cruces, NM 


MISLEADING STATEMENTS 

I'm writing this in protest of the JS&A ad 
that appeared in the March issue on page 
403. The ad speaks of “the memory re- 
quirements of the monitor which in the 
Amiga can eat ир [аѕ| much as 70% of the 
unit's cycle time or speed." This just isn't 
true! The Amigas memory runs at 142 
MHz. and the 68000 and custorn chips 
take turns accessing memory, as your past 
articles have explained. { think that you 
should read your ad copy a little more 
carefully. 

Also. in the Atari 10405Т preview 
(March) you state that the Sieve of 
Eratosthenes runs in 85 seconds using 
Atarí ST BASIC. My Amiga does the Sieve 
in 69 seconds with ABasiC and 57 sec- 
onds with AmigaBASIC. (I used your Atari 
version.) I'm not knocking the Atari. I wish 
that | could afford one, but when it is 
stated in the industry that the Atari is 
"faster" than the Amiga, | want to see 
proof. Actually. | expected much better 
results from the Atari on the Sieve. 

| appreciate your coverage of the Atari 
and Amiga. and perhaps now the stagna- 
tion that has plagued the micro industry 
from the premature fixation on a standard 
will be overcome and we really will some- 
day own "mainframes on a desk." (This 
stagnation happened in the TV industry. 
with the unfortunate result that we are 
stuck with 50-year-old technology.) 

RICHARD L. SMITH 
Tampa. FL 


PROBLEMS WITH SMALLTALK 
Is Smalltalk a "dead" system? As a Small- 
talk fan, | would like to think not. Unfor- 
tunately, my recent experience with Small- 
talk-80 on a Xerox 1108 convinced me that 
it has some serious failings. More impor- 
tant. the lack of progressive improve- 
ments gave me the strong impression that 
active development ceased some time 
ago; | was working with a "dead" system. 
It was the strong visual aspects of a 
product that | was designing that led to 
my selection of Smalltalk for prototyping. 
While the prototype was completed in the 
expected three months, the number of 
concessions | had to make to the system 
along the way left me unhappy. At first 1 
put these down to my lack of familiarity 
with Smalltalk, but as my knowledge in- 
creased and the problems continued. it 
became clear that the system was the 
main source of the problems. 
(continued on page 357) 


High-Speed Animation on Your IBM PC! 


bapto Uh sciód amisi ee Ьа рена 


X-1 Graphics Board 


3D Graphics Software for use 
with the Standard IBM Color/ 
Graphics Adapter or X-1 
Graphics Board 


YOUR 
COMPUTER LANGUAGE 
IS QUIETLY 
BREEDING REAL BATS 
IN YOUR 
BELFRY. 


WE'RE OUT TO SAVE ONE MILLION 
FRUSTRATED PROGRAMMERS 


You're on a roll, really pumped, than you ever dreamed of. 


writing the best code you have ever Programs that are easy to use. 
written and then — AAARGHHH! Programs that are a pleasure 
Freeze dried in your tracksbecause to write. 
the language you're using just wont And to you that means true 
let you achieve what you can conceive. satisfaction. 
And you wanted to be a You've coveted those nifty pop-up 
programmer. help windows some major appli- 
So your choices are: cations feature. But you can't afford 
1) write around the problem by Ше time and energy it takes to write 
creating six pages of emetic code... them into your programs. 
2) leave out that incredible idea That's the way it used to be. 
that really puts your stamp of So we fixed that, too. 
excellence on this program or... CLARION HELPER is an inter- 
3) get yourself a world class active utility that let's you design 


headache (or a stroke) by dropping 
into assembler. 

Whatever you choose, by now you 
feel the language is out to get you— 
because it is. 

Sure, no language is perfect, but 
you have to wonder, “Am I getting 
all I deserve?" 

And, like money, you'll never 
have enough. 

Pretty dismal, huh? 

We thought so, too 


the most effective pop-up help 
screens that you can imagine. And 
they're "context sensitive; meaning 
you can have help for every field in 
your application. 

Unlike the other micro languages, 
CLARION provides declarations, 
procedures and functions to process 

dates, strings, олса 
лра іпдехе 
files, DOS files 
and memory 


Imagine making source program 
changes with the CLARION 
EDITOR. A single keystroke 
terminates the EDITOR, loads the 
COMPILER, compiles the program, 
loads the PROCESSOR and 
executes the program. It's that easy! 

Our data management capa- 
bilities are phenomenal. CLARION 
files permit any number of composite 
keys which are updated dynamically. 

A file may have as many keys as 
it needs. Each key may be composed 
of any fields in any order. And key 
files are updated whenever the 
value of the key changes. 

Like SCREENER and 
REPORTER, CLARION's FILER 
utility also has a piece of the 
CLARION COMPILER. 'To create a 
new file, you name the Source 
Module. Then you name the State- 
ment Label of a file structure 
within it. 

FILER will also automatically 
rebuild existing files to match a 
changed file structure. It creates a 


So we did something tables. new record for every existing 
about it. record, copying the existing fields 
We call it CLARION. -— and initializing new ones. 
You'll call it incredible. Es Sounds pretty complicated, 
аа aie. oe and TT = N t with CLARION’ 
write, compile, run an ot wi S 
[РШ EPA س ا‎ e a and on-line 
in a New York afternoon. elp screens. If you are 
Even if you're in Savannah. currently competent in Basic, 
It gives you the power and Pascal or "C" you can be 
speed to create screens, windows writing CLARION applications 
and reports of such richness > in a day. In two days you won't 
and Ратну you an sire CX the eloquence of your 
attempt them with any other N programs. 
language. Okay, now for the best part of all. You 
Because YOU would have to | can say it in CLARION for $295.00— 
write the code. complete. All you need is an IBM® PC, XT, 
With CLARION you sim peas design the AT or true compatible, with 320 KB of 
utility and then CLARION writ mend well allow a full 30 day eval 
utility and then writes we'll allow a ay evalua- 
Y source code AND compiles SAY IT IN 4 E ое a satisfied 
IC TOF you. WI , simp T 
In seconds. ( L ARION return it in its original condition 
Likewise, you can use for a full refund. 
REPORTER to create re If you're not ready to take advantage 
ога yis SM Ne can DEPT. AIBY/1 of ae коер ou E 
recompile and display a screen or our detaile page color ure. 
report layout for modification. "s ! It vividly illustrates the elegance of 
And with no time wasted. 1-800-354-5444 CLARIÓN. Consider it a нса of 
All the power and facilities you programming in the fast lane. 


— E 


need to write great programs, faster 


Either way, the call's a freebie. 


BARRINGTON SYSTEMS, INC. * PO. BOX 5580 * POMPANO BEACH, FL 33074 * 305/785-4555 


IBM* is a registered trademark of International Business Machines Corporation. CLARION™ is a trademark of Barrington Systems, Inc. ©1986 Barrington Syatema. 
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One IBM PC, XT/AT or compat- 
ible, plus one Advanced Digital 
PC-Slave II, now equals a com- 

plete 3-user (or more) system. 
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If so, read on. The Advanced 
Digital solution will simply add 
up in your favor. 

To add two or more users to 
your IBM PC, XT/AT or compat- 
ible, just plug in our PC-SLAVE II 
ам two low-cost monochrome 

monitors and keyboards, You can 
now run PC-DOS" or MS-DOS” 
on each user with PC-NET™ soft- 
ware to support your network. 
The end result is a true multi- 
processor system that allows each 
user to run independently on 
their own CPU and memory, yet 
аав. а common data base. 
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= realm of IBM networks is 
only a step away with the 
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PC-Slave П and PC-NET software. 
An expanding network of multi- 
user PC’s is truly cost-effective 
since you will be sharing data and 
communication between users and 
PCs. File and record locking are 
also provided so each user can 
run independently of others while 
still tied through the network. 


Expand your existing supply 
of PC standalones into multi-user 
пм by simply adding more 

x --Slz ive П’. 

The PC-Slave II features two 
Intel 80188 CPU's @8Mhz, two 
512Kb RAM per CPU and two 
monochrome/keyboard controllers 
all on a single board. 


MS-DOS is a registered trademark of Microsoft 
PC-DOS, PC-NET are registered trademarks 

of [BM Corporation 

PC-Slave II is a registered trademark of 
Advanced Digital Corporation 


| 
| 
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To learn more about the multi-user 
solution contact: 


ADVANCED DIGITAL CORPORATION 
5432 Production Drive 

Huntington Beach, CA 92649 

(714) 891-4004 (800) 251-1801 

Telex 183210 ADVANCED HTBH 


ADVANCED DIGITAL U.K. LTD. 
27 Princes Street, Hanover Square 
London WIR8SNQ-United Kingdom 
(01) 409-0777 (01) 409-3351 

TLX 265840 FINEST 


Inquiry 4 for End-Users. Inquiry 5 for DEALERS ONLY. 


WHATS NEW 


IBM Introduces 
Laptop Computer 


BM's laptop computer. 

the PC Convertible, fea- 
tures a fold-up. removable. 
80-column by 25-line liquid 
crystal display: two 3%-inch. 
720K-byte floppy disk drives; 
and a rechargeable battery 
that can power the unit for 
6 to 10 hours. Internally. the 
computer has a CMOS 8088 
processor and 256K bytes 
of static CMOS RAM that 
can be expanded to 512K 
bytes. Other standard fea- 
tures are a 78-key keyboard. 
an AC power adapter, and 
software that includes Sys- 
temApps. a package with a 
scheduler. notepad. phone 
list, and calculator. The com- 
puter requires the recently 
announced DOS version 3.2. 

According to IBM. the 
Convertibles performance is 
similar to that of the IBM 
PC, and in some tasks the 
laptop may be faster 
because of its static RAM. 
Reportedly. the static RAM 
also allows you to turn on 
the system and return to the 
same point in a program at 
which you turned the com- 
puter off. 

Without the AC adapter 
the Convertible weighs 12.2 
pounds and measures 15 by 
12 by 2.6 inches. You can 
remove the LCD screen and 
attach a video display 
adapter ($350) and either a 
9-inch monochrome monitor 
($180) with a resolution of 
up to 640 by 200 pixels or 
a 13-inch RGB monitor 
(5400) with 320 by 200 
resolution. IBM says the 
computer's keyboard is com- 
patible with other IBM PC 
keyboards. The laptop's 
keyboard includes an 


inverted cursor keypad and 
a function shift key that 
changes the cursor keys to 
Home, End. PgUp. and PeDn 
keys and sets up a slanted 
numeríc keypad in the type- 
writer keys. 

The back of the system 
contains a system bus con- 
nector to which you can 
daisy-chain a number of 
adapters. These include a 
parallel/serial adapter ($195). 
the video display adapter. 
and a thermal-transfer dot- 
matrix printer ($295) that 


The Bordwell 8, an ІВМ PC-compatible laptop. 


can run off the computer's 
battery or with the AC 
adapter. The printer 
operates at the rate of 40 
cps and can print on copier, 
thermal. or thermal-transfer 
paper. 

Other options include an 
internal 1200-bps modem 
($450) and battery charger 
(525). To allow easy transfer 
of data between existing 
desktop computers and the 
new machine. [BM is offer- 
ing external 34-inch floppy 
drives ($395) for the IBM 
PC, XT, and AT and an inter- 
nal 34-inch floppy drive 
($190) that can be con- 
nected to IBM's new version 


of the PC XT with a 
20-megabyte hard drive. 

Shortly after IBM unveiled 
the new computer, most ma- 
jor software firms an- 
nounced the availability of 
their products in the same 
34-inch disk format that is 
used by the Convertible. 
Ashton-Tate. for example. an- 
nounced 3-inch versions of 
Framework 1l, dBASE Ili 
Plus, and MultiMate Profes- 
sional Word Processor 
Series 3.3. Lotus Develop- 
ment Corp. announced 
34-inch versions of 1-2-3 
and Symphony. scheduled to 
ship this summer and fall, 
respectively. Similarly. Micro- 
soft Corp.. which developed 
the MS-DOS 3.2 operating 
system for the Convertible. 
announced 34-inch versions 
of Microsoft Word, Project. 
Chart. Access. and Multiplan 
as well as Windows and 
Microsoft programming 
languages. 

A PC Convertible with 
256K bytes of RAM is 
priced at $1995: each addi- 
tional 128K bytes of RAM 
costs $195. A Technical 
Reference Manual sells for $75, 
and a Hardware Maintenance 
and Service Manual costs $150. 
Contact IBM Corp., Entry 
Systems Div., POB 1328, 
5201 South Congress Ave., 
Boca Raton, FL 33432, (305) 
982-3474. 
inquiry 550. 


Bondwell's Laptop 


he Bondwell 8, an 
ll-pound portable com- 
puter that's compatible with 
the IBM PC, runs on a 
4.7 1-MHz 80C88 micropro- 
(continued) 
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cessor. The computer comes 
with 512K bytes of RAM. a 
built-in 720K-byte 34-inch 
floppy disk drive, and a 
300-bps modem. The por- 
tables 80-character by 
25-line backlit LCD displays 
graphics with a 640- by 
200-pixel resolution and can 
be switched on and off to 
conserve power. 

Other features include a 
built-in rechargeable battery 
pack that provides up to 8 
hours of power, a real-time 
clock. RGB and composite 
color video outputs that are 
compatible with the IBM 
Color Graphics Adapter, an 
RS-232C serial port and 
Centronics parallel port, and 
a second disk drive port. A 
battery charger is included. 
The computer also comes 
with MS-DOS 2.11 and GW- 
BASIC 2.0 and runs all IBM 
PC-compatible software. 

A second 3%-inch floppy 
disk drive and a 55-inch 
floppy disk drive are avail- 
able as options. 

The laptop is priced at 
51595. A second 3%-inch 
floppy drive sells for 
$399.95. and a 54-inch flop- 
py drive costs $379.95, For 
more information. contact 
Bondwell. 3300 Seldon 
Court #10, Fremont. CA 
94539. (415) 490-4300. 
Inquiry 551. 


Program for 
Computer-aided 
Mathematics 


M athCAD, a software 
package for computer- 
aided mathematics, is de- 
signed for engineers and 
other technical users who 
need to perform numerical 
analysis and document the 
results. MathSoft says its 
program works like a text 
editor and lets you use a 
microcomputer as a scratch 
pad. You can enter and edit 
equations that appear on 
screen just as they would on 
paper; the software sizes 
brackets and fraction bars 
interactively as you enter an 
equation. MathCAD also 


WHAT'S NEW 


Screen shot of MathSoft's MathCAD. 


automatically places ex- 
ponents, subscripts. square 
roots, and summation signs 
in arbitrarily complex com- 
binations. 

After you've entered equa- 
tions, you press the equal- 
sign key and the software 
computes the results. which 
are displayed as a number 
or a plot. 

Math capabilities include 
real and complex numbers 
in all expressions. iterative 
calculations, full dimensional 
analysis and error checking 
for undefined variables and 
constants and radices that 
are improperly formed. 
hexadecimal and octal con- 
version, and variable names 
of any length. Plots corre- 
spond to mathematics and 
change as you modify equa- 
tions. You can plot data as 
lines, dots, steps, crosses. or 
error bars. 

MathCAD runs on the IBM 
PC line under MS- or PC- 
DOS 2.0 or later. It requires 
384K bytes of RAM and a 
Hercules monochrome. IBM 
color, or IBM Enhanced 
Graphics Adapter card. The 
software works with Intel's 
8087 and 80287 copro- 
cessors. MathCAD sells for 
$189. Contact MathSoft Ine.. 
One Kendall Square, Cam- 
bridge. MA 02139. (617] 
577-1017, 

Inquiry 552. 


Object-oriented LISP 
Runs on IBM PC AT 


ISP Machine inc.s Ob- 
jectLISP is an object- 

oriented LISP that runs 
under Golden Common LISP 
(from Gold Hill Computers) 
on the IBM PC AT. LMI says 
that unlike other object- 
oriented dialects, which are 
based on sending messages 
between objects. its version 
uses function calls. Because 
this "programming 
paradigm" uses the same 
syntax as normal LISP. you 
don't need to learn a 
separate syntax. 

"ObjectLISP's semantics 
dont distinguish between 
object classes and instances. 
The regular LISP environ- 
ment is regarded as Ob- 
jectLISP's global object. and 
symbols are bound there to 
their ordinary global values. 
LMI says this function bind- 
ing is similar to variable 
binding but associates a 
symbol with a definition in- 
stead of with a value. 

ObjectLISP is written іп, 
and is portable to any sys- 
tem that supports, Common- 
LISP The software comes on 
a ¥%-inch magnetic tape with 
a users guide and source 
code. A shipping and media 
charge of $195 applies to 
the first copy. and you may 
make subsequent copies 
without obligation to LMI. 
Contact LISP Machine Inc.. 


Marketing Dept.. 6 
Technology Dr.. Bldg. #4. 
Andover, МА 01810, (617) 
682-0500. 

Inquiry 553. 


Programmable 
Calculators Reside in 
PC Memory 


ymsoft has developed a 

pair of pop-up calcula- 
tors that reside in 95K bytes 
of RAM and give your 
machine the capability to 
solve simple and complex 
mathematical problems. 
Pro/Sci. for engineering and 
scientific applications, and 
Pro/Biz. for business com- 
putations, let you exit the 
program you're working in. 
solve a formula. and then 
return to your program and 
bring the answer with you. 
And you can take a column 
of figures you've typed in 
one program and use thern 
as part of a calculation 
without retyping them. 

The primary differences 
between the two calculators 
are that Pro/Sci has options 
for displaying results in 
binary. octal. and hexadeci- 
mal and has trig and inte- 
gration functions; Pro/Biz 
has predefined financial and 
date functions. 

The calculators have two 
screens for computation: 
The main screen provides 
space for entering numbers, 
formulas. and values: the 
second screen replicates a 
calculator with an account- 
ing-style tape output. Both 
programs have standard 
math functions, logic 
operators. constants, and 
conditional statements built 
in. They also offer functions 
for such calculations as stan- 
dard deviation. variance. 
min/max, and averages, You 
can use as many as 10 vari- 
ables and 100 characters 
(columns) per formula and 
loop groups of formulas in 

continued) 


30 BYTE * JUNE 1986 


SuperKey, PC Magazine's “Product of the Year" bins at Spectacular БҮЛДЕ 

Without SideKick, SuperKey, Е 

and Traveling SideKick, oma 
your IBM PC is only halfawake Ш 


Tes stespwalking instead of 
sprinting. Dawdling instead 
of dashing, because it's not 
getting the supercharge of a 
high-speed productivity 
booster like SuperKey,” PC and Traveling SideKic 
Magazine's "Product of the eo ие (Pee ae me ee ee 
Year. Or the real-time desk- — Combine the electronic processing program, don’t buy ri Hadr № 
top management of SideKick,” wizardry of SuperKey with опе, because with SuperKeyand EJ] Y v | ine best a 
the #1 best seller for the IBM” the practical efficiency of coe al aa in ^B £ ii 
SideKick ons. gets 
дола Ea Su nu. ЖИНИҢ Both SuperKay and SideKick H- - 
mputer Age organizational dona in the shortest ume ls to put work with your existing software, | call (800) 2 255-8008 | 
skills of Traveling SideKick” both SuperKey and SideKick to like Raflex™ 123; МшШМме" ШЙ in CA cai (800) 742-1133 i 
work. They're designed to work © Wordatar," Turbo Pascal, i Rush me: ü 
hand-in-hand, and their comple- and dBase. i roan рна л B 
mentary talents are astounding. ТЕ 375031. g 
Шш за D 
Traveling gets gather it all logether into your Traveling E — Traveling адл 1125.00 1. 
out af SideKick binder and hit the road. ZB оа usi E 
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order to run iterative calcu- 
lations. 

Pro/Sci and Pro/Biz run on 
IBM PCs or compatibles 
with 128K bytes of RAM 
and MS-DOS 2.1 or later. 
Each calculator costs 599 
(plus $5 shipping). For more 
information, contact Sym- 
soft. POB 4477. Mountain 
View. CA 94043. (415) 
962-9500. To order, phone 
(800) 227-6703: in California. 
(800) 632-7979. 

Inquiry 554, 


UNIX for $99 


endins multitasking, 

multiuser operating 
system for MS-DOS com- 
puters, PCUNIX. is packaged 
with a version of the Bourne 
shell. more than 70 com- 
mands, and complete source 
code for $99. It can support 
two additional users on 
remote terminals connected 
to your machine's asyn- 
chronous communications 
adapters; as a multitasking 
system. it supports a mix of 
timeshared and real-time 
processes with an event- 
driven scheduler similar to 
that of a mainframe. 

Wendin's microcomputer 
UNIX can run MS-DOS pro- 
gram images in both COM 
and .EXE formats, and most 
MS-DOS system calls are 
translated to PCUNIX system 
services automatically and in 
real time, Extra system ser- 
vices for programming can 
be called from BASIC, FOR- 
TRAN. Pascal. C, and 
assembly. 

The operating system. 
packaged on four disks, runs 
on the IBM PC family and 
compatibles with at least 
384K bytes; it can be in- 
stalled and run on a 
5-megabyte hard disk. Con- 
tact Wendin Inc.. Box 266. 
Cheney, WA 99004, (509) 
235-8088. 

Inquiry 555. 
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The APC IV. МЕС 80286-based computer. 


Relational Database 
Language for Atari 
520ST 


irage Concepts de- 

scribes its H & D Base. 
a relational database man- 
agement language for Atari's 
520ST, as a dBASE II work- 
alike that's more than a 
storage and retrieval 
package. Providing almost 
300 commands for manipu- 
lating data. the program can 
be used for building systems 
that handle inventories, ac- 
counts. and lists. 

H & D Base works with 
most dBASE II command 
files and with all SDF and 
"delimited" data files. It lets 
you sort on any field to any 
level and provides full math 
capability on any field or 
variable. The number of 
records per file is limited 
only by disk capacity. You're 
allowed 97 fields per record. 
250 characters per field. and 
2000 characters per record. 
Numeric accuracy is eight 
digits. 

The software incorporates 
a basic text editor, a help 
facility, a report generator. 
and a sample mailing-list 
program. H & D Base is not 


copy-protected and sells for 
$99.95. Contact Mirage Con- 
cepts Іпс., 4055 West Shaw 
#108, Fresno, CA 93711, 
(800) 641-1441; in California, 
(800) 641-1442: in a foreign 
country. (209) 227-8369. 
Inguiry 556. 


NEC Announces 
AT Compatible 


EC Information Systems 
Advanced Personal 

Computer (APC) IV is the 
firm's first computer speci- 
fically designed for the U.S. 
market and its first com- 
puter inherently compatible 
with the IBM PC family. 

The APC IV uses a NEC 
equivalent of the Intel 
80286 microprocessor with 
a switchable clock speed of 
6 MHz or 8 MHz; an 80287 
math coprocessor is op- 
tional. The computer can 
accommodate 10.5 mega- 
bytes of RAM, with up to 1 
megabyte on the mother- 
board itself (640K bytes is 
standard). Other standard 
features include two serial 
ports, a paralle! port, and 
eight expansion slots, of 


which two are 8-hit full-size 
slots and six are 8/16-bit 
full-size slots. The APC's 
detachable keyboard has 84 
keys and a numeric keypad. 
Display options include the 
Advanced Color Display 
monitor ($800). which has a 
resolution of 800 by 560 
pixels. The Power Graphics 
Display Monitor (51495), 
scheduled to be available 
next month. has 1120- by 
750-pixel resolution. Both 
monitors have multiscan 
capability with a scan rate 
of 15.75 to 32 kHz. 

The computer comes with 
a |.2-megabyte floppy disk 
drive and can accommodate 
a total of five internal 
storage devices. Options in- 
clude a second 1.2-mega- 
byte floppy disk drive 
($350). a 360K-byte floppy 
drive ($300), and 20- and 
40-megabyte half-height 
hard disk drives, which cost 
$1400 and $1800, respec- 
tively. 

NEC offers three optional 
graphics boards with the 
APC IV. The Color Graphics 
Board ($225) supports 640- 
by 200-pixel resolution and 
is compatible with IBM's 
Color Graphics Adapter. The 
Advanced Graphics Board 
($525) is compatible with 
both the CGA and IBM's 
Enhanced Graphics Adapter, 
supports all of the EGAs 
modes as well as software 
written for the Hercules 
graphics board. and comes 
with 256K bytes of memory. 
NEC also offers the Power 
Graphics Board ($995), 
which is compatible with 
IBM's Professional Graphics 
Adapter. Available next 
month. the Power Graphics 
Board provides a resolution 
of 1120 by 750 pixels and 
can display l6 colors from a 
choice of 4096 colors. 

The APC IV sells for 
$3795 with a single 
|.2-megabyte floppy drive: 
$4645 with a |.2-megabyte 
floppy and 20-megabyte 
hard disk drive: and $5045 
with a 1.2-megabyte floppy 
and 40-megabyte hard disk 
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drive. All models are 
bundled with MS-DOS 3.1 
and GW-BASIC. For more 
information. contact NEC 
Information Systems Inc., 
1414 Massachusetts Ave., 
Boxborough. MA 01719. 
(617) 264-8000. 

Inquiry 557. 


Microcoded 
IBM PC Board 


esigned for building 

customized processors, 
the MVP Microcoded 
CPU/I6 from Mountain View 
Press is an add-on board for 
the IBM PC that implements 
a high-speed microcoded 
processor. A wire-wrapped 
prototype of the board. 
which MVP demonstrated at 
the West Coast Computer 
Faire in April. ran one 
FORTH test program 50 
times faster than an IBM PC 
alone. According to the 
company. the processor can 
execute over 2 million stack 
operations per second. 

The card's 74-chip design 
includes a 16-bit ALU, two 
hardware stacks, an interface 
to the IBM PC. 128K bytes 
of static memory, a program 
counter, two 16-bit data 
registers, and room for 256 
microcoded processor in- 
structions. Each microcoded 
instruction is defined by up 
to eight 32-bit user-definable 
microcode instructions. 

An Engineering Prototype 
Kit is available for $1500. 
and a printed circuit board 
version should be available 
this month. MVP includes 
the following software with 
the wire-wrap kit: MVP 
FORTH/16, a word-oriented 
FORTH that executes direct- 
ly in the processor: the 
MVP-FORTH Programmer's 
Kit: a Number Extensions 
package: a microcode as- 
sembler; a cross-compiler: a 
set of diagnostic programs; 
and source code for all the 
preceding software. 

For more information, con- 


# 


WHAT'S NEW 


tact Mountain View Press 
Inc.. РОВ 4656, Mountain 
View. CA 94040. 1415) 
961-4103. 

Inquiry 558. 


Passport's Sequencer 


Runs on Apple, 
Commodore 


Р assport Designs has 
added to its MIDI Pro 
Series with Master Tracks. 
sequencing software that 
runs on the Commodore 64/ 
128 and the Apple Ile/ 
ll+/lle. The package pro- 
vides real-time, step-time. 
and song modes. 

In real-time mode, you 
have access to all 16 MIDI 
channels, with solo/mute on 
each track and unlimited 
overdubbing with the mix 
function. MIDI thru lets you 
hear any of 16 sound 
sources from your master 
keyboard. Advanced tape 
sync writes a variable tempo 
pulse to tape, reading 
tempo changes and allowing 
synchronization to visuals. 
The memory can handle 
8000 events without loops 
Or repeats. 

The step-time editor lets 
you input and edit notes, 
rests, velocity, articulation, 
and tempo. You can also 
cut, copy. and paste 
phrases. 

Song mode lets you 
assemble songs using se- 
quences created in step 
time or real time. It also lets 
you build sequences as if 


Rapitech Systems’ Acticon serial connector. 


using a drum machine. As 
many as 256 sequences can 
be assembled using any of 
256 steps. You can play 
back individual sequences in 
any order or tempo. 

Master Tracks retails for 
$249.95, Besides a com- 
puter. the software requires 
a Passport MIDI Interface or 
MIDI Pro Interface. Contact 
Passport Designs Inc.. 625 
Miramontes St., Suite 103, 
Half Moon Bay. CA 94019. 
(415) 726-0280. 

Inquiry 559. 


Single-Chip 
EGA Controller 


aradise Systems intro- 

duced the PEGA 1 
video controller, a single- 
chip implementation of the 
IBM Enhanced Graphics 
Adapter standard. which cur- 
rently requires a four-chip 
set on the IBM and other 
EGA boards. According to 
the company. the PEGA | 
will run all EGA-compatible 
software, including Microsoft 
Windows. and all previous 
software written for the 1BM 
PC and compatibles. The 
chip supports high- and 
medium-resolution IBM 
monochrome and color 
graphics, Hercules mono- 
chrome graphics, Plantronics 
ColorPlus graphics, and 


Paradise color simulation on 
a monochrome monitor. 

Four main modules make 
up the 84-pin PEGA I. 
These modules replace the 
five custom LSI parts on 
IBM's EGA board and a 
dozen supporting TTL cir- 
cuits. The chip is available 
with a proprietary IBM- 
compatible video BIOS 
extension. 

The PEGA 1 is available in 
sample quantities at a price 
of $900 per sample: produc- 
tion quantities are slated for 
delivery by the end of the 
second quarter. For more in- 
formation, contact Paradise 
Systems Inc.. 217 East Grand 
Ave.. South San Francisco. 
СА 94080. (415) 588-6000. 
Inquiry 560. 


Miniature Serial 
Interface 


apitech Systems has 

developed a standard- 
sized serial RS-232C connec- 
tor that contains all of the 
circuitry usually found on a 
serial interface card. Called 
the Acticon connector, the 
device replaces the serial in- 
terface circuitry that, the 
company says, normally oc- 
cupies 8 to 12 inches on a 
computer's motherboard or 
expansion board. 

The Acticon connector is 
designed to attach to the 
memory bus on a mother- 
board through a series of 
pins along the bottom of 
the connector. The company 
says that the new connector 
will be incorporated into 
computers now being de- 
signed, and computers that 
use the connector may be 
available in less than a year. 

The Acticon’s patented de- 
sign can be licensed by any 
computer manufacturer; li- 
censing fees depend on vol- 
ume. For more information. 
contact Rapitech Systems 
inc., 75 Montebello Rd.. 
Suffern, NY 10901, (800) 
367-8749; in New York. (914) 
368-3000. 

Inquiry 561. 
(continued) 
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THE F-15 JET FIGHTER. 


IF THE COMPUTER GOES DOWN 
SO DOES THE PLANE 


“Ж = N 
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Tho F-15 served as a test bed for a flight contr synem written in the Ada language. 
Ada was designed to meet today's demands for a standard computer language. producing efficiont, reliable and maintainable code. 


Does your compiler deliver? 

Even if your programs don't do loops in mid air, and won't make a 
boom if they crash, you need a powerful programming language. It 
has to be easy to learn, structured yet flexible, compact and fast. 
Your programs should reflect the latest advances in hardware and 
software and be portable. 


Get your software off the ground! 

Meet Ada. The DoD's new language of the future. Now you can run 
Ada on your MS-DOS or PC-DOS computer. Artek Ada is the most 
advanced Ada compiler for PCs. 


À new standard in software engineering 


We invite you to learn, explore and use the most powerful general- 
purpose programming language ever, — with Artek Ada. Artek has 
approached the tradeoffs of Ada compiler design in a novel way. 
Modern software engineering techniques are applied to produce a 
state-of-the-art compiler. 


Artek Ada is available now 

You can order the Artek Ada compiler now for only $ 895.00 in- 
cluding a debugger and a screen editor. Outside the U.S.A. add 

$ 20.00. 

For orders or information call toll free: 1-800-PC-ARTEK, in 

New Jersey or outside the continental U.S.A. call (201)-867-2900, or 
write to our adress. 

VISA, MC and AMEX accepted. 

New Jersey residents add 6% sales tax. Please pay with credit card 
or a bank draft in U.S. dollars drawn on a U.S. bank. 


Dealer and distributor inquiries welcome. 
Inquiry 28 


Artek Ada specifications 

Artek Ada implements the Department of Defense 1983 Ada 
standard, including generics, derived types, overloading, packages, 
separate compilation, dynamic arrays, standard I/O, string handling, 
array and record aggregates and much more. The only major featue 
of Ada not implemented is tasking. Minimum hardware requirements 
are: IBM PC or a compatible computer, running MS-DOS or 
PC-DOS (2.0 or later version) with 384 Kb RAM and one double- 
sided floppy-disk drive. Artek Ada works with the IBM PC network. 
For further information see our information kit. 


À demo diskette is available for $ 29.05 
(including p&p anywhere in the world). 
Ask for our free 

information brochure. 


100 Seaview Drive Secaucus 


NJ 07094 


Artek Corporation 


Artek is a trademark of Artek Corporation. Ada i» a registered trademark of the U.S. Department of Defense, AJPO. IBM PC and PC-DOS sre registered trademarks of laternational Businesa Machines Corporation. 
MS-DOS is a registered trademark of Microsoft Corp. Artek Ada was not used in making of the F-15 flight control system. 


NEC V40-based 
Computer 


"IP he JC LIPS computer 
from JC Information Sys- 
tems is based on a NEC 
V40 processor running at 
9.54 MHz and compatible 
with an Intel 80186. The 
computer comes with 256K 
bytes of RAM that can be 
expanded to 640K bytes on 
the motherboard and two 
360K-byte half-height floppy 
disk drives. Other standard 
features are a 14-inch mono- 
chrome monitor. an IBM PC 
AT-style keyboard, eight ex- 
pansion slots, an RS-232C 
serial port, a battery-backed 
clock. a floppy disk con- 
troller. and a 135-watt power 
supply. The computer is also 
equipped with a video dis- 
play card that provides a 
parallel printer port and 
supports Hercules mono- 
chrome graphics and IBM- 
compatible color graphics. 
The LIPS computer runs 
under MS-DOS versions 2.1 
or 3.0 and later. The base 
model costs 51495; models 
with hard disk drives, color 
monitors, and other options 
are also available. For more 
information, contact JC Infor- 
mation Systems, LIPS Divi- 
sion, 161 Whitney Place. 
Fremont. CA 94539, (415) 
659-8440. 
Inquiry 562. 


The On! Computer, 
a CP/M System 
from Oneac 


CP/M-compatible com- 

puter from Oneac Corp 
is designed to survive 
power-line glitches and to 
be left on for long periods 
of time. The computer, 
named On!, features a 
4-MHz Z80 microprocessor 
and 2 to 4 megabytes of 
memory. The computer's 
memory, which is set up as 
a RAM disk. is intended to 
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The [С LIPS computer. based on a NEC V40 processor. 


be the system's primary 
data storage device. The 
memory is backed up with a 
small battery, which Oneac 
claims can power the 
memory through outages of 
up to 12 hours. The system's 
54-inch, 800K-byte floppy 
disk is intended for backing 
up data in memory. 

Oneac claims that the 
RAM disk causes the system 
to perform eight times faster 
than an IBM PC running 
equivalent tasks. And be- 
cause the system is always 
on, you never have to wait 
for it to warm up. 

The computer is bundled 
with the New Word word 
processor. the ZCPR oper- 
ating systern, and a number 
of utilities and menus. The 
system has internal space 
for four modems. which 
makes it useful for unat- 


tended bulletin board 
systems. The company says 
that On! is compatible with 
most CP/M software 
packages. 

With 2 megabytes of 
memory, the On! computer 
sells for $2000. It comes 
with a TeleVideo 955 ter- 
minal, which will be priced 
at less than $599 (exact 
price was not available at 
press time). For more infor- 
mation, contact Oneac 
Corp.. 27944 North Bradley 
Rd.. Libertyville, IL 60048. 
(312) 680-5999, 

Inquiry 563. 


Heath Introduces 


AT-Compatible Kit 


y eath's Н5-241 Advanced 
PC Desktop Computer 
kit is compatible with the 
IBM PC AT and uses an Intel 
80286 microprocessor run- 
ning at 6 MHz. Standard 


features include a serial and 
a parallel port. a single 
1.2-megabyte 54-inch floppy 
disk drive, and 512K bytes 
of RAM, which can be ex- 
panded to 15 megabytes. 
The Н5-241 uses a com- 
bined hard and floppy disk 
controller card that can ac- 
commodate two floppy and 
three hard disk drives. 

Priced at 52899, the kit 
comes with an IBM PC-com- 
patible detachable keyboard. 
Options include internal 
hard disk drives with 20 or 
40 megabytes of storage. 
Contact Heath Co.. Dept. 
[50-745. Benton Harbor. MI 
49022, (616) 982-3210. 
Inquiry 564. 


Pick-based 
Multiuser System 
from Fujitsu 


ujitsu Microsystems 

System 2020 is an addi- 
tion to the company's Series 
2000 line of Pick-based 
multiuser computers. The 
2020 runs on an Intel 80286 
microprocessor and can 
accommodate eight users. It 
has 512K bytes of RAM that 
can be expanded to | 
megabyte and comes with a 
54- or 86-megabyte (unfor- 
matted) hard disk drive. Ac- 
cording to the company. the 
computer's operating system 
is fully compatible with Pick- 
based software and features 
a number of enhancements, 
including electronic mail, 
full-screen editing. and a 
calculator function. 

Prices begin at $8850 for 
the two-user system with 
512K bytes of memory and 
54-megabyte hard disk. Con- 
tact Fujitsu Microsystems of 
America, 3025 Orchard 
Parkway. San Jose. CA 
95134. (408) 434-1160. 
Inquiry 565. 

{continued} 


Magic Card II Multifunction, $199 


he EVEREX Magic Card II is 

the multifunction card that has 
the features you want at aprice you 
can afford. It can even take an 
original PC, with a 64K mother- 
board, to 640K of RAM. Installation 
is a snap with our unique TESTER 
program that runs independently 
and shows exactly where to install 
RAM and how to set the options. 


Why pay almost twice as much 
to get less? EVEREX combines in- 
novative engineering, technology, 
and quality manufacturing to bring 
you a quality product that out 
performs the competition at a 
lower price. EVEREX engineering 
is the key ingredient that delivers 
QUALITY and FEATURES without 
sacrificing PRICE. 


Inquiry 129 for End-Users, inquiry 130 for DEALERS ONLY. 


Magic Card II in Action 
See for yourself what the 
Magic Card II can do. Call EVEREX 
today for the name of the EVEREX 
dealer near you. 
You'll be convinced that — 
EVEREX is EVER for EXcellence 
too! 


1-800-821-0806 


in California 


1-800-821-0807 


——EVEREX-— 


EVER for EXcellence 


4843] Milmont Dr. Fremont CA 94539 
(415) 498-1111 


Magic Card П is a trademark of EVEREX SYSTEMS, Inc. 
SixPak Plus И a registered trademark of AST Research, Гас. 
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Roland's Sound 
Samplers and Drum 


oland announced two 

sound samplers, the 
5-50 and the 5-10. Both can 
sample sounds with a 
resolution of 12 bits at a 
rate of 32K per second. 
yielding a bandwidth of 17 
kHz. The 5-10 can store 4 
samples at a time and 
comes with a 49-key key- 
board. The S-50 can store 
61 samples, one each for its 
61 keys. The S-50 also has 
an RGB and composite mon- 
itor connection that lets you 
connect a monitor to display 
information visually. Both 
samplers have MIDI connec- 
tions. The 5-10 and 5-50 
cost $1250 and $2695, re- 
spectively. 

Roland's TR-505 MIDI 
drum machine can emulate 
a wide range of drums, in- 
cluding Latin percussion in- 
struments, The machine also 
generates MIDI information, 
which can be captured by a 
MIDI sequencer, modified, 
and played back through the 
TR-505. The drum machine 
Costs $295. 

Contact RolandCorp U.S.. 
7200 Dominion Circle, Los 
Angeles, CA 90040. (213) 
685-5141. 

Inquiry 566. 


Dual Printer Buffer 


he Proteus printer buf- 

fer and switch lets you 
connect two printers or 
other peripherals with 
parallel ports to your com- 
puter. The unit provides a 
buffer for each of the two 
peripherals. Both printers 
connected via Proteus can 
print at the same time, and 
you can switch between the 
two through software or 
manually by a switch on the 
front panel of the unit. 

The device is available 
with 64K bytes or 256K 
bytes of memory. Each port 
is automatically allocated as 


WHAT'S NEW 


The 


much memory as available, 
up to the maximum capacity 
of the buffer. With a 256K- 
byte unit, for example, if 
you print a 64K-byte file to 
one port, 192K bytes of 
memory are automatically 
allocated to the other port. 
Each port also has multiple 
copy capability. 

A 64K-byte version costs 
$199, and a 256K-byte ver- 
sion costs $299. Contact 
Computer Friends Inc., 6415 
Southwest Canyon Court, 
Suite #10, Portland, OR 
97221, (503) 297-2321. 
Inquiry 567, 


Pocket-sized Modem 


T ouchBase Design an- 
nounced the Travel- 
Comm 1200, a pocket-sized 
modem that communicates 
at 300 and 1200 bps. You 
can plug the 6-ounce 
modem directly into a com- 
puters RS-232C port or con- 
nect it by cable to a com- 
puter via a standard 
RS-232C connector. 

To dial, you type a phone 
number on your keyboard: 
when the modem receives 
two carriage returns, it turns 
on automatically and selects 
the communication rate. At 
the end of a connection, the 
modem turns off automati- 


TraveiComm 1200 portable modem. 


cally. Other features include 
a call-progress indicator and 
а 9-volt battery with a 3- to 
6-month life. 

The modem works with 
most portable computers 
and sells for $299. Contact 
TouchBase Design, 1447 
South Crest Dr.. Los 
Angeles, CA 90035, (213) 
277-1208. 

Inquiry 568. 


Robotics System 


he Microbot ARMLAB 

System is a combination 
of textbooks, software, and 
hardware designed to teach 
robotics and automated 
manufacturing. Intended for 
use in junior high and high 
schools, college, and in- 
dustry, the system leads 
students through robotics 
theory to the actual auto- 
matic manufacturing of small 
products. 

The hardware includes two 
5-axis, fully articulated robot 
arms; a vision system; CNC 
mill and lathe; rotary table: 
gravity feeder; conveyor: 
electronic and pneumatic ex- 
perimenter's kits; speech 
systern; and workcell safety 
barrier. 

The texts include Robot 
Literacy and Applied Robotics by 
Dr. J. Larry Heath, Robotics 
Workcells and Systems Interfacing 
by Prof. R. Dean Eavey and 


Dr. Heath, and The Industrial 
Robot and Automated Manufac- 
turing by Dr. Del Kimbler. 
Prices start at $1430. For 
more information, contact 
Microbot Inc.. 453-H Raven- 
dale Dr., Mountain View, CA 
94043, (415) 968-8911. 
Inquiry 569. 


40-megabyte 
Tape Drive 


he TD440 tape backup 

drive provides 40 mega- 
bytes of backup capacity for 
the IBM PC. XT, AT. and 
compatibles. The drive uses 
и-іпсћ tape cartridges that 
are formatted into one 
32-megabyte logical drive or 
two 17.8-megabyte drives. 
The unit comes with a cable 
and an interface card that 
fits in a short expansion 
slot. 

The TD440 emulates a 
hard disk drive, is file- 
addressable, and works with 
DOS 2.0 and later. This 
means you can use DOS 
commands such as COPY 
and ERASE to manage data 
files and can also use the 
drive to store large spread- 
sheets or databases that 
might not fit on a hard disk. 
You can run programs di- 
rectly from tape and store 
data on tape directly from 
an application program with- 
out exiting the program to 
use a separate backup utili- 
ty. The company also pro- 
vides a sector-by-sector 
backup utility that backs up 
a 10-megabyte hard disk in 
about 10 minutes. 

The tape drive lists for 
$1490. Contact Advanced 
Digital Information Corp.. 
РОВ 2996, 10201 Willows 
Rd.. Redmond. WA 98073. 
(206) 881-8004. 

Inquiry 570. 
(continued) 
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CLIPPER. THE dBASE COMPILER. 
A WINNING PERFORMANCE EVERY TIME. 


Nantucket Corporation 

5995 South Sepulveda Boulevard 
Culver City, California 90230 
(213) 390-7923 

Outside California call toll-free: 
1-800-251-8438 

dBase, dBase UL, and dBase I Plus are trademarks 

of Ashton- Tate, Inc 

IBM PC, ХТ, AT. and 3270 are trademarks 

of International Business Machines Corporation. 


Clipper and Nantucket are trademarks 
of Nantucket Corporation. 


Short-Slot EGA Board 


S igma Designs an- 
nounced the SigmaEGA!. 
a high-resolution graphics 
board. Based on Sigma 
Designs Color 350 board, 
the short-slot board sup- 
ports software that runs with 
the IBM Enhanced Graphics 
Adapter (EGA), the IBM 
Color Graphics Adapter 
{CGA), the IBM Mono- 
chrome Display Adapter 
(MDA), and the Hercules 
Graphics Adapter. The board 
has 256K bytes of on-board 
RAM, which lets you run all 
EGA graphics modes with- 
out the need to add more 
memory. 

The SigmaEGA! costs 
$595. It works with all IBM 
monitors and compatible 
monochrome and color 
monitors and comes with PC 
Paintbrush, a graphics 
package by Z-Soft. Contact 
Sigma Designs Inc., 2023 
O ole Ave. San Jose, CA 
95131, (408) 943-9480. 
Inquiry 571. 


Tecmar's Music 
Synthesis Board 


ecmar has announced a 

l6-oscillator music syn- 
thesis board for the IBM PC. 
Named the Music Synthe- 
sizer System, the new board 
uses what Tecmar calls 
harmonic interpolation syn- 
thesis to create up to 16 
different notes in up to 16 
different voices at one time. 
If fewer voices are needed, 
oscillators can be combined 
to form more intricate 
sounds. The board can hold 
up to 256K words of mem- 
ory, where each word is 12 
bits wide. This memory can 
be used to hold up to 256 
wave tables, each compris- 
ing IK words. The board can 
also play back sampled 
sounds that have been 
coded at the factory. 

Output signals can be 

directed to either of two 


WHAT'S NEW 


The SigmaEG A! high-resolution graphics board. 


Stereo output ports. Input 
can be from either the com- 
puter keyboard, an external 
piano-style keyboard, or an 
external MIDI interface, 
Under MIDI, the board can 
support up to 16 channels. 

The Tecmar board includes 
software that allows it to 
function as a 64-track note 
recorder that can store up 
to 65,000 notes in a com- 
puter with 640K bytes of 
RAM. Up to four boards can 
be connected together, 
yielding 64 possible simul- 
taneous sounds. 

The Music Synthesizer 
System costs $795 and 
should be available this 
month. It runs on IBM PCs 
and compatible computers 
with a minimum of 256K 
bytes of RAM, a graphics 
board. and at least one 
floppy disk drive. Contact 
Tecmar Inc., 6225 Cochran 
Rd.. Solon, OH 44139, {216) 
349-0600. 

Inquiry 572. 


Z80 Coprocessor 
Board for IBM PCs 


arth Computers intro- 

duced the TurboSlave- 
PC, an &MHz Z80-based 
coprocessor board for the 
IBM PC, XT. AT, and com- 
patible computers. The 


board features 128K bytes 
of RAM, two serial ports, a 
port-mapped FIFO, on-board 
diagnostics, monitor 
EPROM, and the SLR 780 
assembler, Z80ASM. 

The board can be con- 
figured as a coprocessor 
under MS-DOS and is sup- 
ported by the TurboDOS. 
operating system. Compati- 
ble with CP/M and MP/M 
programs. TurboDOS will 
support up to 16 terminals 
with TurboSlave-PC boards. 

Suggested list price is 
5395. For more information, 
contact Earth Computers. 
POB 8067. Fountain Valley. 
CA 92728, (714) 964-5784. 
Inquiry 573. 


Hard Disk Card 
Offers SCSI 


he SCSI Hard Disk 

А Card. from Micro 
Design International. is a 
2|-megabyte internal hard 
disk drive and SCSi interface 
for the IBM PC and compati- 
ble computers. The drive 
supports the ANSI X3T9.2 
SCSI specification and is 
designed to plug into one 
and a half slots on the 
computer. 

The SCSI section of the 
card can connect as many 
as six more SCS] periph- 
erals, including internal or 
external tape or hard disk 
drives, optical disk drives, 
and printers. 


The company also sells a 
version of the card for the 
Tandy 1000 computer. Both 
versions cost $675. For 
more information, contact 
Micro Design International 
Inc.. 6566 University Blvd.. 
Winter Park, FL 32792. {305} 
677-8333. 
inquiry 374. 


AT-Compatible Card 
for Kaypro PC 


aypro Corp. announced 

the 286 PC Card. which 
gives the 8088-based Kaypro 
PC compatibility with the 
IBM PC AT. The card retails 
for $1065: if you trade in 
the Kaypro PC's 8088, the 
card costs $799. 

For more information, con- 
tact Kaypro Corp. РОВ М, 
Del Mar. CA 92014. (619) 
481-4300. 

Inquiry 575. 


Add Megabytes to 
Mac Plus 


he MaxPlus memory 

modules plug into the 
expansion sockets of the 
Macintosh Plus to provide 2 
or 4 megabytes of RAM. Ac- 
cording to the company. the 
modules require no special 
software and no hardware 
modifications and will work 
with all Macintosh power 
supplies. 

Bundled with RAM disk 
and print spooling software, 
one set of modules provides 
2 megabytes of RAM. Max- 
Plus costs $499 for 2 mega- 
bytes of RAM and $998 for 
4 megabytes. Contact Mac- 
Memory Inc.. 473 Macara 
Ave., Suite 701. Sunnyvale. 
CA 94086, (408) 773-9922. 
Inquiry $76. 
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__ PERFORMANCE - 


THAT IS OUT OF THIS WORLD... ~ 


$389” | | 
MODEL 2000 20MHz “ MODEL 3500 35MHz 
DUAL TRACE DUAL TRACE DELAYED SWEEP 


„АТ A DOWN TO EARTH PRICE 


At last! Truly affordable test equipment with no compromise in design, and features 
you would expect to find only on oscilloscopes costing hundreds of dollars more! JDR 
Instruments presents two, new, high-performance models backed by a two year 

warranty and technical support which is only a phone call away. Perfect for the 
| technician or advanced hobbyist, both models feature Dual Trace capability апа а 
variety of operating and triggering modes, including CH-B Subtract and X-Y operation. 


MODEL 2000 has a 20 MHz MODEL 3500 features a 35 
bandwidth and 20 calibrated MHz bandwidth and exceptional 


| sweeps ranging from .2s to .2us. vea 1mV/DIV sensitivity. Delayed 
A convenient built-in component ` M sweep and variable holdoff allow 
tester provides additional "———— stable viewing of complex 


diagnostic power. — P ÓáÁ waveforms. 


ORDER TOLL FREE s JDR INSTRUMENTS 
800-538-5000 1224 South Bascom Avenue 


800-662-6279 ica) San Jose, California 95128 (408) 995-5430 


COPYRIGHT 1985 JOR INSTRUMENTS. EARTH PHOTO GOURTESY OF NASA 
THE JDA INSTRUMENTS LOGO IS A REGISTERED TRADEMARK OF JDA MICRODEVICES. JDA INSTRUMENTS IS A TRADEMARK OF JDR MICRODEVICES 


Modula-2 for 
Z80 CP/M 


W огктап and Associ- 
ates is offering the 
FTL Modula-2 compiler for 
Z80 CP/M systems. À com- 
plete Modula-2. FTL has 
such features as separate 
compilation, procedures as 
parameters, open array 
parameters, and copro- 
cesses. 

The compiler supports real 
numbers with 15-digit ac- 
curacy. 2-byte integers from 
~ 32,768 to 32.767, and 
2-byte cardinal numbers 
from O to 65,535. It does 
not offer a large integer 


FTL provides version con- . 


trol through the linker, type 
checking between modules, 
and chaining between pro- 
grams. It supports calls to 
the BIOS and BDOS of 
CP/M. The disk-based com- 
piler directly creates Z80 
code in the form of CP/M 
COM files. Most of the 
libraries are written in 
Modula-2. The package's 
assembler is not compatible 
with other assemblers. 

The editors command 
structure is similar to Word- 
Star's but adds the capabili- 
ty of editing three files 
simultaneously. You can 
customize the editor without 
getting into the source 
code: The install program 
lets you choose such charac- 
teristics as placement of the 
arrow key. 

Workman says FTL con- 
forms to the standard in the 
third edition of Nikiaus 
Wirth's Programming in 
Modula-2. 

FTL requires CP/M 2.2, 3.0, 
or later; a Z80: at least a 
58K-byte transient program 
area; and one disk drive. 
Workman will supply the 
compiler on any of 190 
CP/M disk formats. 

For $49.95, you get the 
compiler, linker, editor. 
assembler, library modules, 
library source code, manual, 
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and telephone support. 
Source code for the editor 
costs $39.95, Or you can 
buy it all for $79.95. 
Workman asks for no royal- 
ties on programs written in 
FTL. Contact Workman and 
Associates, 112 Marion Ave., 
Pasadena. CA 91106, (818) 
796-4401. 

inquiry 577. 


Modula-2 in 
Source Form 


M odula-2 fans can now 
get the latest version 
of the compiler in source 
form. Modula Corporation 
says the new compiler, writ- 
ten by Niklaus Wirth, is 
faster because it's based on 
the single-pass principle. It 
can recompile itself in 80 
seconds on a Lilith worksta- 
tion, the company says. 

The package includes the 
source to the compiler and 
a portable debugger in IBM 
PC or Lilith format. a copy 
of the third edition of 
Wirth's Programming in 
Modula-2, and technical 
reports on the structure of 
the compiler and debugger. 
The compiler consists of 
about 5000 lines of 
Modula-2 code, 

Three versions are avail- 
able: for the Lilith. the 
Motorola 68000 family, and 
the National Semiconductor 
32000 family. The Lilith ver- 
sion produces M-code, a 
symmetric machine language 
for a pure stack computer. 
The other two versions have 
been derived from the M- 
code version. 

Modula has ported the 
compiler to the IBM PC and 
the Macintosh. 

The price for each com- 
piler in source form is 
$1000. Contact Modula 
Corp.. 950 North University 
Ave.. Provo, UT 84604, (800) 
545-4842 or (801) 375-7400. 
Inquiry 578. 


Multitasking OS 


for Atari ST 


icro RTX is a multi- 

WA tasking operating sys- 
tem kernel for the Atari ST 
series. Because it's compati- 
ble with TOS, it can run 
regular ST programs. The 
system automatically 
handles input, output, and 
memory management in a 
multitasking environment. 
Programs can make standard 
TOS calls to perform I/O and 
memory management. 

Once you've installed the 
operating system. the ST 
becomes a multitasking 
machine in which all ac- 
tivities are performed by 
processes running under 
Micro RTX. The number of 
active processes is limited 
only by available memory. 
The system uses round-robin 
scheduling to keep a pro- 
cess from consuming too 
much CPU time. 

Micro RTX is priced at 
$69.95, Contact Beckemeyer 
Development Tools, 592 
Jean St. #304. Oakland. CA 
94610. (415) 658-5318. 
Inquiry 579. 


Library for 
C Programmers 


forCe, a library package 

for programming in C, 
offers high-level functions 
for manipulating windows. 
screens of fields, and data- 
bases as objects. The object- 
oriented approach is de- 
signed to facilitate 
maintenance of modules 
and also to help you pro- 
gram in a structured style. 
Among the package's sub- 
systems for handling compli- 
cated tasks are a database 
system with demand paging 
and B-trees to store access 
and index information; a 
windowing system; interrupt- 
driven communications; and 
background tasks. Source 
code is supplied for all func- 
tions and bundled utilities. 

PforCe runs under MS- 


and PC-DOS and can be 
used with Microsoft, Lattice. 
Computer Innovations, and 
Wizard compilers. It sup- 
ports all memory modules 
of each compiler. The library 
costs $395. Contact Phoenix 
Computer Products Corp.. 
320 Norwood Park 5, 
Norwood, MA 02062, (617) 
762-5030. 

Inquiry 580. 


FORTRAN Utilities 


E^ ORTRAN Cross-Refer- 
ence Utility. from PIN In- 
ternational. reads source 
files written in FORTRAN 77 
and generates a program 
listing with symbol cross- 
reference maps of variables. 
subprogram calls. and labels 
for each subprogram. PJN 
says its software generates 
cross-reference maps with 
the same detail provided by 
mainframe compilers; for ex- 
ample. the variable cross- 
reference map also shows 
variable type. length. alloca- 
tion (array/scalar), and scope 
(localÁcommon). 

FORTRAN Utility Library is 
a collection of assembly lan- 
guage subroutines that can 
give programs such capabili- 
ties as screen and cursor 
manipulation, direct key- 
board access, command-line 
access, memory peek and 
poke, and sound generation. 
There's a version for 
Microsoft/IBM FORTRAN 
and one for Ryan- 
McFarland/IBM Professional 
FORTRAN compilers. 

Both utilities run on IBM 
PCs and compatibles under 
DOS 2.0 or later. The cross- 
reference package requires 
128K bytes. Cross-Reference 
Utility costs $49.95. Utility 
Library costs $39.95. (For 
each. add $2 for shipping.) 
Contact PIN International, 
POB 201363, Austin, TX 
78720-1363. (512) 837-2888. 
Inquiry 581. 

(continued) 
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resentations! Newsletters! Flyers! 
D Signs! Overhead Foils! Invita- 

tions! Menus! Logos! An- 
nouncements! Banners! Layouts! 
When you need a goodlooking visual 
quickly you need FONTASY — superb 
typefaces und simple drawing in one 
easy-to-use package. 

FONTASY gives you a “what-you-sec-is- 
what-you-get" picture, as you type and draw 
un the graphics screen of your IBM-PC. You 
can create а page al a time, see a mini-pic 
ture of that page, print it, and save ir on disk. 
Puge size is limited only by memory, not by 
screen size, 


Features 

Proportional space, justify, kern, bold. 
face, rearrange, magnify, black/white rever- 
sal, rotate, mirror image, lines, rectangles, 
avals, draw, fill-in, undo (and un-undo), оп: 
line help, 200-page book, and easy control 
from keyboard or mouse. Corporate 
licenses available. 

Fonts, fonts, and more fonts! We have 
over 275 typefaces in our growing library, 
and will be happy to send you free print 
samples on request. 

When you deal directly with the manufac- 
turer Cihac's us), you pay rock-bottom dis- 
tributor prices. IF you order FONTASY now, 
we will give you 28 fonts (a $50 value) at no 
extra charge. With so many features at such a 
low price, FONTASY belongs in your soft- 
ware library even if you already have a 
"font" program. 

Inquiry 279 


See What You Can Do 
With 


6 С Includes 28 Fonts 
and free ClipArt. 


` Fontasy printed all of these, 


Equipment Needed 
IBM-PC, XT, AT. or truc compatible (Campag, 
vic.) with IBM or Hercules graphics adapter and 
graphics monitor. 256K memory necded for partial 
pages, 448-G40K recommended for full pages. 
Dot- matrix printer. Mouse optional, MS-DOS 
2.00 or above, 

FONTASY supports: [BM graphics printer, 
Proprinter: Epson FX, JX, LX, MX, RX, and 
100-1500; C. Itoh 8510, 1550, 1570, Pro 

writer-Jr; H-P Laserjet, Thinkfet; Microline 92, 

93; Gemini 10X, 15X; Radio Shack DMP 105- 
430, 2100; Toshiba 351, 1340-1351; Star; and 
most Epson-compatibles. 


Money-Back 


Guarantee 
Fontasy is not copy-protected and has a 
30 day money back guarantee. So, take 
advantage of our breakthrough price and 
order now ТОЦ, FREE: 


1-800-824-7888, operator 669 (онпв ontv) 


For further information and same day shipping, call: (818) 765-4444 


" FONTASY $69.95 
PROS Tax _ 


i 
] 
| 
| 
| 7248 Bellaire Ave. Box 560 Shipping 
| 
| 
| 
| 
І 
| 


Name 
Address 

City, State, ZIP 
Visa/MC 
Computer 


— Company 
Telephone 


Exp. Date 


| 
| 
| 
1 
| 
No. Hollywood, CA 91603-0560 Total .— 
| 
| 
| 
| 


Memory —— — — Printer 
‘Terms: МЕС. Visa, checks. Please add $4.00 shipping and handling in U'S, or | 
Canada. 520.00 overseas, $2.00 for COT». and sales tax in Calif. _] 
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Talking Scientific 
Calculator 


he Calc-Talk program 

from Computer Aids 
Corp. combines voice out- 
put and large-print display 
on the Apple Ilc and lie. It 
turns the keyboard into a 
scientific-calculator keypad 
and provides trigonometric 
and logarithmic functions. 
The voice-output facility 
works with most of the 
popular speech synthesizers 
for the Apple Il. including 
Slot-Buster, DecTalk, and the 
Echo line. 

Calc-Talk causes each key- 
stroke to be voiced. 
Numbers. letters. and sym- 
bols are displayed in figures 
almost an inch high. 

The software runs on a llc 
or lle with 128K bytes of 
memory and an 80-column 
card. It costs $75. 

Also, the company has 
released a new version of 
Braille-Talk. its talking text-to- 
braille translator. The 
enhanced edition is ProDOS- 
based and can translate 10 
double-spaced pages in 
slightly more than 2 
minutes. It costs $125. Con- 
tact Computer Aids Corp.. 
124 West Washington. Lower 
Arcade. Fort Wayne, IN 
46802, (800) 647-8255. 
Inquiry 582. 


Data Grapher 
for Scientists 


andel Scientific has 

developed a program de- 
signed specifically for scien- 
tists who want to draw 
graphs and charts of data. 
Sigma-Plot. which runs on 
the IBM PC series and com- 
patibles and works with HP- 
compatible plotters, can pro- 
duce line, scatter, histogram. 
and bar charts. The program 
also features error bars, log- 
log scales, semilog scales, 
independent x. y plotting. 
cubic spline curve fitting. 
and linear regression. 


The software uses menus 
that can be controlled with 
the keyboard or the cursor 
of a digitizer. Data can 
come from the keyboard, 
from files of programs such 
as dBASE ЇЇЛЇЇ or Lotus 
1-2-3. or from files of 
Jandel's Sigma-Scan mea- 
surement system. 

Sigma-Plot costs $350. 
Contact Jandel Scientific, 
2656 Bridgeway, Sausalito, 
CA 94965. (800) 874-1888: 
in California, Alaska, and 
Canada. (415) 331-3022. 
Inquiry 583. 


Electronic Design 


Software for Mac 


dvanced Engineering 

Solutions has released 
the second product in its 
ParaGenesis series of CAE 
software. Digital MacroScope 
lets you perform gate and 
functional-level digital 
simulations on a Macintosh 
Plus or a 512K Macintosh 
with an external drive. 

The package enables you 
to run three types of simula- 
tion: 12-state logical, 
physical, and parametric. 
The 12-state mode resolves 
true, false, strong. weak, 
conflicting. and undefined 
logic states. The physical 
mode computes the gates’ 
output rise and fall times 
from the source and sink 
current driving load and in- 
put capacitances. The 
parametric mode lets you 
vary voltages and tempera- 
tures and monitor power 
consumption in the network. 

The package's Simulation 
Design Language includes 
state and parametric infor- 
mation that you can edit. 
You can describe logical 
blocks or use standard gates 
and MSI chips that are 
defined in the component 
libraries. 

You can enter the circuit 
to be simulated from the 
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keyboard or from the com- 
pany's Schematic Entry 
drawing program. As you 
design the circuit. Schematic 
Entry compiles a database 
of parts, pins, and nodes. 
This database automatically 
passes the interconnect in- 
formation to Digital Macro- 
Scope. 

Digital MacroScope sells 
for $1000. or you can buy it 
packaged with Schematic 
Entry. normally priced at 
$700. for $1500. Contact Ad- 
vanced Engineering Solu- 
tions Inc.. 75 Manhattan Dr.. 
Suite 302, Boulder. CO 
80303, (303) 499-2910. 
inquiry 584. 


Package Turns Mac 


into Speech Lab 


acSpeech Lab from 

GW Instruments con- 
verts the 512K Macintosh 
into a workstation for 
analyzing speech and testing 
people who are speech- 
impaired. The package lets 
you view, edit. play. and 
store speech. With GW's 
MacADIOS data-acquisition 
hardware. you can digitally 
record words at rates of up 
to 20.000 samples per 
second. 

You can view time and fre- 
quency representations of 
speech at positions you 
select with the mouse. Seg- 
ments within utterances can 
be amplified, offset, nor- 
malized. saved, and played. 
The software produces 
sound spectrograms showing 
the progression of frequency 
spectra with time. It also 
draws pitch plots to show 
the changes of frequency 
within an utterance. 

A complete MacSpeech 
Lab consists of software 
($300). MacADIOS hardware 
($2500). and a Macintosh 
computer ($2000). Contact 
GW Instruments. POB 547, 
Cambridge. MA 02142, (617) 
577-1524. 

Inquiry 585. 


Tools for Designing 
Transformers, 
Inductors 


ech Software is selling a 

program that automates 
the process of designing 
transformers and inductors 
for switching power supplies. 
Applications include work 
with push-pull, single-ended. 
and flyback transformers or 
buck, boost. and filter induc- 
tors. The company says its 
product relieves engineers 
of having to perform long- 
hand calculations or check- 
ing vendor catalogs to 
choose magnetic cores and 
magnet wire. 

The software lets you ex- 
periment with input param- 
eter values (such as input 
power, core size. and 
number of windings} to find 
their effect on program out- 
puts. Tech Software says 
magnetics modeling and 
automatic core selection are 
two essential features of 
these tools. The package 
uses design equations that 
determine core size, wire 
size, magnetization induc- 
tance. permeability. flux den- 
sity, and air gap length. 
Lookup tables contain the 
physical parameters that 
characterize each magnetic 
core. 

The software uses menu 
screens to take you through 
the design process. These 
screens show I/O param- 
eters. engineering units, cur- 
rent values, and program 
options. 

The package costs $149 
and runs on these machines: 
IBM PC series and com- 
patibles with 128K: CP/M 2.2 
computers with 64K; and 
Apple 11+. Пе, and llc com- 
puters with 64K. Contact 
Tech Software Corp. POB 
3126. Redmond. WA 98052. 
(206) 483-9699. 
inquiry 586. 

(continued) 
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FORTHEIBM-PC . 


1 


“Brown Bag Softwares™ File SLT System"... 
more powerful than the Norton Utility Version ЗР? 
PC Манета 


We May Be Able То Save Your J ob Or Your Life 


Recover Erased Files BÉ e -Fix A Damaged File 
Edit Any Spot On A Disk ` | yd Menu-Driven and "Goof- Proof" 
Change File Attributes | Context Sensiti 
| `` Recover Data From Physically Damaged Disks 
Works On Hard And Floppy Disks 


YES YOU CAN RECOVER ERASED FILES, Even*.*. With IS IT HARD OR FLOPPY? We don't care. We work with floppy 
Brown Bag Softwares" File Recovery System" for the IBM-PC disk, most hard disks, and most IBM-PC compatible computers. 
and compatibles, no programming EDU required. If you 


сап erase а file, you can restoreit — ^ HELP IS ONLINE TOO! We know that most people dont 
read manuals. (But we include a Pompiers cue anyway) And 
MENU-DRIVEN and "*FOOL-PROOE, "Do you have when you erase a file and need it recovered NOW, you're not in 


*one-of-those" in your óffice...we do too! That's precisely why we апу frame of mind to pour through any manual. We understand. 
developed Brown Bag Softwares" File Recovery System" forthe. Thats why weve put hand-holding online. Just hit the? key and 
IBM-PC and compatibles! Our menu-driven system is a snap. the help appropriate to Where you are and what you want to do is 


ч | immediately available. The only thing better would be two aspirins! 
FIX A DAMAGED FILE TOO! Sometimes files can get 


“glitched by a power spike, bumping into the hard disk, dropping OTHER HANDY TOOLS.. HELP: WHERE'D THE FILE 
to change a files attributes, 
included a full screen editor to repair any spot in any file, hidden . change disk labels, modify color, locate a lost file that you 


the computer on the floor, etc. We understand. Thats why we've СО? We provide menu-driven i tools 
or otherwise. know is somewhere on the disk, but its lost in a maze of sub- 


directories (you forgot which). > 


WITH YOUR CREDIT CARD, CALL NOW 
24 HOURS A DAY, 7 DAYS A WEEK 


800-523-0764 


IP LINE I$ BUSY OR YOU LIVE IN CALIFORNIA 
2105 SOUTH BASCOM AVE. CAMPBELL, CA 95005 CALL: 408-559-4545 01986 SOFTWARE RESOURCE GROUP. INC. ALL RIGHTS RESERVED 
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WHAT'S NEW 


FTWARE е 


MIDI Studio 
for Amiga 


m oundScape software 
combines MIDI, sam- 
pling, and multitrack record- 
ing on an Amiga computer. 
Mimetics says its program is 
actually an operating system 
that resides simultaneously 
with the Amigas DOS and 
Workbench. 

The main program consists 
of a multitrack music se- 
quencer with an unlimited 
number of MIDI-compatible 
tracks. You can put each 
track in play, record. mute, 
thru. or "match" mode 
(Match mode can be used 
to learn or practice a piece 
of music: it stops playback 
until you've played the notes 
in the selected track.) A 
time-oriented editing system 
lets you cut and paste using 
a mouse. 

SoundScape works with 
keyboards plugged into the 
second game port. the inter- 
nal sound synthesizer, МІРІ 
1/0. pitch followers. and the 
computer's keyboard. It 
costs $149. Contact 
Mimetics, 16360 Stevens 
Canyon Rd., Cupertino. CA 
95014, (408) 741-0117. 
Inquiry 587. 


Object-oriented 


Drawing Program Runs 
on Atari ST 


E asy-Draw, an object- 
oriented art program for 
the Atari ST. can be used to 
create business and presen- 
tation graphics, line draw- 
ings. and multiple-layer il- 
lustrations. The package lets 
you move and manipulate 
objects, copy them, rotate 
them. and stretch and size 
thern. You can zoom in on 
any area, pick from 
predefined patterns, use 
shadowing. and use rules 
and grids. 

The program provides two 
windows for working in. You 
can move and copy draw- 


zh 
LAS 


BUSINESS AND OTHER 


Easy-Draw. an object-oriented program for the Atari ST. 


ings between windows. Easy- 
Draw uses high-resolution 
output for printing. 

The sofware runs on a 
color or monochrome ST. 
Suggested retail price is 
$149.95. Contact Migraph 
inc., 720 South 333rd St. 
Suite 201, Federal Way, WA 
98003. (206) 838-4677. 
Inquiry 588. 


Music Plotter 
for Apples 


ersonal Music Engraver, 

described by developer 
Newgo Inc. as a professional 
music calligraphy program, 
automates the process of 
putting music to paper. The 
software, which works with 
an x, y plotter to produce 
music characters, runs on 
the Apple 11+. lic, and Пе, 

Newgo says the program 

works like a word processor. 
It is smart enough to check 


your "musical grammar" 
while you type, and it auto- 
matically displays notes with 
the correct stem length and 
direction. The editor lets 
you change. delete, or insert 
measures anywhere in any 
part. The package also lets 
you transpose notes, control 
page format (including spac- 
Ing between staves and 
number of staves per page). 
set horizontal spacing, and 
use 10 font sizes. Personal 
Music Engraver can print 
complete scores (with an up- 
grade), lead sheets, charts. 
exercises, and templates 
with blank measures. 

The program requires an 
XY plotter with DMPLAV 
language (for example, the 
Houston Instrument PC-695 
or DMP-29). Personal Music 
Engraver sells for $1395; the 
upgrade that lets it produce 
complete scores costs 
529.95, Contact Music 
Graphics Inc., POB 22. 


WHERE DO NEW PRODUCT ITEMS COME FROM? 

The new products listed in this section of BYTE are chosen from the thousands 
of press releases, letters. and telephone calls we receive each month from 
manufacturers, distributors, designers, and readers. The basic criteria for selection 
for publication are: (a) does a product match our readers interests? and (b) 
is it new or is it simply a reintroduction of an old item? Because of the volume 
of submissions we must sort through every month. the items we publish are 
based on vendors statements and are not individually verified. If you want 
your product іо be considered for publication (at no charge). send full infor- 
mation about it, including its price and an address and telephone number 
where a reader can get further information, to New Products Editor, BYTE, 
One Phoenix Mill Lane, Peterborough, NH 03458. 


Winchester, VA 22601-0022. 
(703) 665-0239. 
Inquiry 589. 


Mail Program 


for LANs Features 
Multimedia Messages 


CC/Systems has re- 

leased cc:Mail for local- 
area networks of IBM PCs 
and compatibles. The soft- 
ware lets you write. store. 
send, and receive electronic 
messages that can consist of 
anything you can create with 
your microcomputer, in- 
cluding text. graphics, and 
data files. The program has 
a word processor and a 
graphics package. and it’s 
capable of capturing screens 
from application programs: 
you can then edit these 
snapshots and insert them 
in your messages. Each 
message can combine as 
many as 20 text, graphics, 
and file items. 

It takes one keystroke to 
send mail. You can request 
a receipt telling you when 
the recipient got the 
message. You can store mail 
in up to 100 personal 
folders, each of which can 
hold 500 messages. Mail 
can be exchanged between 
cc:Mall systems on dissimilar 
LANs. The software is 
designed to operate on net- 
works with single or multiple 
file servers. Communications 
use X.PC error correction. 
All database files are 
encrypted. 

The software runs under 
DOS 2.0 or later on IBM 
PCs and compatibles with at 
least 320K bytes of RAM 
and a Hayes or compatible 
modem. A 10-иѕег starter 
version of cc:Mail for LANs 
costs $995. Contact 
PCC/Systems, 480 California 
Ave.. Suite 201. Palo Alto. 
CA 94306, (415) 321-0430. 
Inquiry 590. E 
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LOOKING FOR THE BEST 
VALUE IN PC/AT COMPATIBLES? 


Art 
Wye 
Дд 


MZ 


` INTRODUCING THE $1495 AxSTAR’ 


Looking for a lower priced, higher 
quality PC/AT compatible than our new 
AxStar™is like looking for a needle in 
a haystack. You're more apt to come up 
with a case of hayfever. 


AxStar gives you features you 
wont get from any other vendor. Not 
IBM. Not Compaq. Not even those for- 
eign manufacturers. Features like a 220 
watt power supply, eight available ex- 
pansion slots and "network ready" 
multi-user operation. All for only $1495. 
And that price includes a 1.2MB dis- 
kette drive, 512KB memory, a fixed 
disk /diskette drive controller, a tactile 
feedback keyboard (you'll love it!) and a 
6/8MHz switch /software selectable 
80286 CPU. 


Best of all, Ax Star is quality built 
right here in America by Wells Ameri- 
can Corporation - an American Stock 
Exchange manufacturer. So now you 


can buy with confidence from a vendor 
you can trust, just like you've trusted 
IBM. And you'll get a genuine, top qual- 
ity product (not a cheap imitation) for a 
price even less than those "questionable" 
mail order clones. And if that's not enough, 
it’s all money-back guaranteed! 


IBA Persona! Compute AT and AT are Lradermarka of дената Busness Mactnnes Corporation 


inquiry 367 


The $1495 Wells American А * Star." 


ЕБЕБЕЕЕЕБЕЕЕЕБЕЕЕСЕ 


(Hurry! This offer is limited.) 
О I'm tired of sneezing! Have someone call 


O Ax Star sounds terrific. Tell me more. 


«^ Wells American 
Sunset Boulevard « West Columbia, SC 29169 


me immediately to take my order: 


Zip: 


A 


803/796-7800: TWX 510-601-2645 
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Inquiry 201 


3.5" DISK 
DRIVE 


FOR YOUR PC 
OR COMPATIBLE 


Supports 
IBM 


the new 
PC Convertible 


V S/ MANZANA's 
| RS line of 3.5 inch 
External Diskette 
Drives now includes 
a new low-cost models 
‘which derive power from 
the host computer. These 
carefully designed peri- | 
pherals run on IBM PC, 
XT, AT and many com- 
patibles including AT&T 
6300, Compaq, Tandy 
1000.Prices from $355. 
Ail Manzana systems come 
with our sophisticated but 
easy-to-use software pack- 
age... allowing you to 


read & write to many 3.5" 
formats including: 


IBM Convertible, Toshiba 
T1100, HP110 & 150, Atari 
520 ST, DG/One, GRiDCase, 
Kaypro 2000, Tandy 600. 


Compatible with all DOS 2.0 and above. 


MANZANA . . the Industry 
Pioneer in 3.5" Peripherals 


For more information, contact your 
dealer or cali direct. е, 


[n Canada, please contact Quay Computer Corp. at 
(416) 629.1570 


MANZANA” 
P.O. Box 2117 
Goleta, CA 93118 


(805) 968-1387 
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CLUBS AND 
NEWSLETTERS 


Micro Musician, 11514 Ventura Blvd. #А-3. 
Studio City, CA 91604, (818) 508-8079. 
Monthly news on software. hardware, syn- 
thesizers, and MIDI information. Annual 
subscription: $22. 


INPUT/OUTPUT, Box 248. Station B. 
Ottawa KIP 6C4, Canada. Quarterly news- 
letter promotes peaceful uses of tech- 
nology, especially computer technology. 


THE SMART APPLE CLUB (TSAC). 53 Hem- 
lock Ave., Narragansett, RI 02882. Public 
domain library. newsletter. and BBS. 


GULF COAST COMPUTER CLUB. POB 1104, 
Port Richey, FL 34288-1104, (813) 
868-0176. Meetings twice a month. 


APPLE PORTLAND PROGRAM LIBRARY Ex- 
CHANGE (APPLE). РОВ 1608. Beaverton. 
OR 97075. Monthly newsletter. public do- 
main software. Send SASE. 


Commopore-Pet User Group (C-PUQ). 
John Palmer, 2308 Houma Blvd.. Apt. 724, 
Metairie, LA 70001. Send SASE for more 
information. 


AVIATION AND COMPUTER ENTHUSIASTS 


(ACE). Carl Bogardus, 1220 Birch Dr.. Las 
Cruces, NM 88001. Open to all: $5 annual 
dues includes quarterly newsletter. 


DELLASONTA COMPUTER CLuB. 12 Jalan 
Tera. Bandung 40111, Indonesia. Special 
interest groups. regular meetings. monthly 


newsletter. 


MICROTHEATER. Room 146, Fine Arts 
Center Building. University of Massachu- 
setts. Amherst. MA 01003, (413) 545-0480. 
Free bimonthly newsletter for computer- 
ists in entertainment. 


68000 CLuB. c/o Software Only. Meadow 
Park Plaza, 22753 Hawthorne Blvd., Tor- 
rance. CA 90505. (213) 373-0466. Newslet- 


| ter, public domain library. tech support. 
| Annual dues: 525. 


PASADENA IBM User's GROUP, Steve Bass, 
711 East Walnut St.. Pasadena. CA 91101. 
(818) 795-2300. Monthly meetings. Dues: 
$2 per meeting. 


TECH CLUB. c/o Software Only. Meadow 
Park Plaza, 22753 Hawthorne Blvd., Tor- 
rance, CA 90505, (213) 373-0466. News, 
library. and support for scientists, mathe- 
maticians, engineers. and programmers. 
Annual dues: $25. 


DENVER AMATEUR COMPUTER SOCIETY 
(DACS), POB 477, Wheat Ridge CO 
80034. Monthly newsletters and meetings. 


THE DELAWARE VALLEY DEC PC USER 
GROUP. со MICRODOC. 815 Carpenter 
Lane, Philadelphia, PA 19119. Newsletter 
and meetings. 


BAY AREA NEC/MODEL 100 USER'S GROUP. 
c/o Truly Portable. РОВ 2916. Oakland, CA 
94609. Meetings. newsletter. public do- 
main software library. Annual dues: 510. 


SANYO USERS GROUP OF WASHINGTON. 
Douglas Webbink. POB 2468. Fairfax. VA 
22031. (7031 323-9663. Monthly meetings. 
newsletter, public domain library, SIGs: 
$15 annual dues. 


DIGITAL ENCRYPTION STANDARD USERS 
Group, R.M. Richardson. POB 1065. 
Chautauqua. NY 14772. (716) 753-2654, 
Newsletter for microcomputer crypto- 
analysts. Send SASE for details. 


MATAMATA COMPUTER CLUS. C. James 
Elliot, Alameda Junior High School. 1211 
Calle Luna, Santa Fe. NM 97501. Logo for 
students on HP 110 and Apple computers. 


PuBLIC DoMAIN CLuB, POB 6877, Dept. 
3. Hollywood. FL 33021. Free Apple and 
IBM public domain programs. Club mem- 
bership free with first order. 


THE Ill MAGAZINE, 3201 Murchison Way. 
Carmichael, CA 95608, (916) 485-6525. 
Published monthly: support for Apple II! 
loyalists. Annual subscription: S40. ш 


CLUBS AND NEWSLETTERS is an 
acknowledgment of new clubs and newsletters 
received at BYTE. Allow at least four months 


for your club's mention to appear. Send infor- 
mation to BYTE, Clubs and Newsletters, One 
Phoenix Mill Lane. Peterborough. NH 03458. 
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Were just not 
making Macintosh™ 
computers like we used 
to make them. 

Were making 
them better. 

Now theyre C 
twice as powerful. Theyre 
more — And theyre 
significantly fast 

We call our aad Macintosh, 
Macintosh Plus. 

By Plus, we refer to a full 


Want to add a wall- -full of 
filing cabinets fo your 
Macintosh? Plug an 800K 

isk drive or Hard 


Home of the mouse and 
ather cursor tools. 


By Plus, we refer to its new, 


external d 
Dick 20 bere. 


| 800K double-sided disk drive, that 


allows you to store twice as much 
by using both sides of a floppy. 
By Plus, we refer to 128K of 


Look what our 


own е 
behind 


megabyte of RAM that gives 
Macintosh the power to take ad- 
vantage of the most powerful 
software programs ever driven with 
a point and click. 


Is there enough 


storage ‹ 


space 1n 
your office? 

Its only 7% x1%x4% inches 
on the outside, yet big enough to 


store over 400 pages of data on 
the inside. 


eers did 
Tour back. 


ROM that makes Macintosh per- 


form more efficiently. And a sophis- 


ticated hierarchical filing system 
that enables you to find things 
faster than you used to lose them. 


Were talking, of course, about 
our new and faster 800K external 
disk drive. 

Like the internal drive in our 
new Macintosh Plus, our external 
drive also uses 800K double-sided 
31h" disks. Which virtually elimi- 
nate the words “disk is ful from 
the Macintosh vocabulary. 

And you can even ym chain 
an extra external drive off an 
Apple* Hard Disk 20, giving you the 
capacity to work at extraordinary 
speeds with larger documents. 

Like your own personal copy 
of the Des Moines white pages. 


аут | This port accepts calls 
тар бшу Pi p 
H 


peripberals 
you can say transfer Оне LaserWriter Plus 
та to peripherals” printer goes bere. 


And by Plus, we refer to the 
added cursor keys and a built-in 
numeric keypad that let you do 
your adding, subtracting, guess- 
timating and bottom-linin 
without lifting your hands from 
the keyboard. Or your eyes from 
the screen. 

But to fully understand the 
biggest turn-around in Macintosh 
Plus engineering, all you need do 
is turn around any Macintosh Plus. 

And behold, a Small 
Computer tam Interface port. 


Macintosh Plus. 

Better known in computer 
circles as a SCSI port. 

The SCSI port not only 
allows you to transfer data six 
times faster, but lets you connect up 
to seven high-speed peripherals 
at once. Including hard disks and 
tape drives. 

Needless to say, weve given 
ourselves a considerable kick in the 
backside. 

And if you read on, well 
show you how to turn the 
Macintosh thats sitting on your 
desk into the Macintosh sitting 
on this page. 


Now you can buy 
as much Macintosh 
as you need 


Now that theres more than 
one Macintosh to choose from, 
youre probably wondering which 
one to choose. 

Well, for you power-mongers 
out there, we recommend the 
Macintosh Plus. The computer 
whose powerful features adorn the 
previous page. 

But if you dont need a full 
megabyte of memory, we recom- 
mend the newly enhanced 
Macintosh 512K. 

By enhanced, we mean weve 
taken our Macintosh 512K and 
added an 800K internal disk drive 
and 128K of internal ROM. 

Which makes it more than 
capable of handling all your 
computing chores. Even though it 

costs considerably less than a 


Macintosh Plus. 


[1] 


Macintosh Plus Logic Board — 


And should the day come that 
you want to sort out a database 
faster than you can take a sip of 
coffee, you can always upgrade 
from a 128K, a 512K or enhanced 
512K to a Plus. 

All at once. Or a little at a time. 

We recommend you start with 
the Macintosh Plus Disk Drive Kit. 
Thats where we install the new 
128K of ROM, the hierarchical 
filing system and the 800K internal 

It used to be, adding a hard 
disk to your computer meant 
giving something up: a big chunk 
of desktop. 

Enter the new Apple Hard 
Disk 20. Since it has the same foot- 
print as Macintosh Plus, it fits 
directly beneath it. 

This not only makes 
Macintosh Plus a few inches taller, 
but about 25 times bigger. Because 
you can install all the programs 
you currently keep on floppy disks 
on the Hard Disk 20s disk. So you 


disk drive (Of course, the enhanced 
512K already has these features). 

After that, you can bump your 
RAM up to 1Mb with the Macintosh 
Plus Logic Board Kit. And add a 
new rear housing and SCSI port. 

And finally, you can attach 
our keyboard that comes with the 
keypad and cursor keys. 

The point being, the more 
you put into a Macintosh, the more 
you get out of one. 


vs. desk space. 


dont have to swap disks to switch 
applications. 

And the Hard Disk 20s 
Winchester, 20-megabyte technol- 
ogy allows you to cut and paste, 
switch from application to appli- 
cation, and access information up 
to three times faster than you can 
using floppy disks. 

The Hard Disk 20 really gives 
you the best of two worlds. 

You get more disk space to 
work with. And more desk space to 
work on. 


Meet the press 


Heres all the news that’ fit to 
print about our new LaserWriter™ 
Plus printer. 

For starters, it 
isnt just a printer. 
Its also a computer, 
Inside is the same Motorola 


>. 


68000 microprocessor thats inside 
Macintosh Plus. Not to mention a 
hefty 15-megabyte of RAM and a 
full megabyte of ROM. 


And inside the ROM is 
РоѕтЅскірт® the page description 
language that is quickly becoming 
the industry standard. 

Translated, this means 
LaserWriter Plus can quickly and 


Pu this LaserWriter Plus pri 


PosrScniPT also allows the 
LaserWriter Plus to generate dozens 
of different type styles from its 11 


ABCDEFGHIJKLMNOPQRSTUVWXYZ 
abcdefghijklmnopqrstuvwXyzZ fc avant Garde Gothic 


ABCDEFGHIJKLMNOPQRSTUVWXYZ 
abcdefghijklmnopqrstuvwxyz ITC Bookman 


ABCDEFGHIJKLMNOPQRSTUVWXYZ 
abcdefghijklmnopqrstuvwxyz 


Some of the new faces you ЇЇ be seeing around Бе office. 


a hype bouse and a print 


quietly print an amazing 300 dots 
per inch, and give you complete 


built-in typeface families. Includ- 
ing popular business faces like 


control over every single dot on the | Helvetica? Times? Palatino* and 
page. Which allows you to cover ITC Avant Garde Gothic* And more 
an entire page with virtually any | families are becoming available 
combination of near typeset quality | all the time. 

text and high resolution graphics. PosrScRIPT allows the Laser- 


ls located zt 101 Savoy Ave, 
The Weri 
between 


Canimi B and Tiefe Be 
om Savoy Ave. Plenty ef Fore Park 
Oper biam 11 pm анна 


skp et fiom үүө f often 


Writer Plus to generate hundreds 
of different type sizes, too. So you 
can create legal documents with 
fine print as fine as 4-point. Or - 
banners with blocks of type as big 
as 720-point. 

But those arent the only 
pluses to the LaserWriter Plus. 

When you hook one up to a 
Macintosh Plus, you become the 
proud owner of one of our Desktop 
Publishing Plus™ systems. A system 
that virtually puts a design studio, 
a type house and a print shop 
on your desk. Which means your 
newsletters, flyers, forms and 
m will stand out a 4 p 

of typewritten pages thic 
with white-out. 

We could easily go on and on. 
Instead, well let our LaserWriter 
Plus speak for itself in the form of 
the a pictured to the left. 

ile they may look like the 
handiwork of a professional artist, 
typesetter, and printer, we assure | 


| you they were created with noth- 


ing more than a LaserWriter Plus, 


| а Macintosh Plus and software 


like our own MacDraw" and 
MacPaint™ Microsofts Word and 
Excel, and Aldus PageMaker. 

And an ordinary pair of 
human hands. 


How the peoplew whor run nig run things 


If theres one thing every 
business person can use more of, 
its power 


Which is why youll be happy | 


to hear that the most powerful 
personal computer ae being 
written, is being written for 
Macintosh computers. 

Take Excel from Microsoft, for 
example. Its the first spreadsheet 
program to combine automatic 
macros, user-defined functions, 
array-handling and two-way data 


Omnis 3 from ИВ —— 
file compatibility with Lotus 1-2-3 
in one program. 

Omnis 3 from Blyth is a 
relational database program that 
lets you create your own pull-down 
menus, on-screen buttons and 
dialog boxes. As well as share files 
over our AppleTalk™ Personal 
Network in the multi-user version. 

And while were on the subject 
of sharing, we should tell you that 
weve entered into a working rela- 
tionship with what we consider 


© 1986 Apple Computer, Inc. Apple, чү эт lago and Lisa are ети! trademarks of Apple Con, 
cin 


are trademarks of AY Apple oe er Inc. 
registered trademarks f tire С 
Inc. Microsoft is а reg 


Hash is a табет. 


ition. ITC Avant Garde rt se registered travlemark international м 


Jserrer from 3Com. 
to be one of the highest ranking 


disk servers on the market. 3Server 


from 3Com. 
For the uninitiated, disk 
servers are storage devices that 


allow your Macintosh Plus to share 


information and other services 


with other computers over a 
network. 

Which, in conjunction with 
the powerful new software we de- 
scribed earlier, makes it a lot easier 
to start running your business. 

Instead of chasing after it. 


Heres our new business card. 


Now you can automate your 
office without draining your com- 
panys -— account down to 
the right side of the decimal point. 

With our new Apple Business 
Credit Card. 

As the name suggests, its a 
credit card for your business, 
issued in your companys name. 

Make an initial purchase of 
$2,500, and it gives your company 
a line of credit that can be 
applied towards the Apple products 
of your choice" 

With the Apple Business Credit 
Card, theres never a down pay- 
ment on anything you buy. Its 
possible to get credit approval in 
24 hours. And you dont have to 
pay any interest if you pay your 
— — 30 days. 

To apply ly, visit any partici- 
pating authorized Apple dealer. 

The Apple Business Credit 
Card. Dont leave the office with- 
Out it. 
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Trade 
Apple stock. 


If you own a Lisa*or a 
Macintosh XL computer, this is 
your lucky ad. 

Because from April 14th to 
August 29th, you can trade-in these | 
computers for a Macintosh Plus 
and a Hard Disk 20 at the sug- 
gested retail price of only $1498. 

So bring your authorized 
Apple dealer your Lisa and 
Macintosh XL computers. _ @ 

And trade them for | 
the stock on his shelf 


Чек С. HM Fiter Мес тиан. i эшит fea and Desktop Publishing Phys 
toe expres Jg Ta 


erica, Times amd Palatino ат 
Adobe Systems, 


he i tofi uag ation. PayeMaber is a trademark of Aldus b nd H2 dam are dera pe ef. Torte oS 
Comporation. Omnis 3 isa phy (800) 26 Inc. 3Server is a trademark of 3Com vum * Subject to approval For an auiborized Apple dealer 
зок call (800 ) 446-3 00 in ee call (800) 268-7796 or (800) 268-7637. 


FIXES AND UPDATES 


Three Wrong Notes 


Three wrong notes in the April Editorial 
we must correct: 

Computers and music is not the theme 
of the fuly issue; it's the theme of the june 
issue, the one you're reading right now. 
Look at it this way: You don't have to wait 
another month. 

Keyboardist Roger Powell, a member of 


Todd Rundgren's group Utopia. developed 
MIDI sequencer software. not MIDI squeezer 
software. The package. called Texture. runs 
on the IBM PC. (You can contact Roger at 
РОВ 328, Rhinebeck. NY 12572.) 

And the editor of Electronic Musician is 
Craig Anderton. not Craig Anderson. 

Sorry, readers. Sorry, Roger. Sorry. Craig. 


Sorry, Wrong Number 


In the April Fixes and Updates, in the table 
of addresses and telephone numbers re- 
lating to computer conferencing systems. 
we gave the wrong number for the New 
Jersey Institute of Technology. (NIIT runs 
the Electronic Information Exchange Sys- 
tem.) The correct number is (201) 596- 
3437. Our apologies. 


Hawaii Calling 


The organizers of the Twentieth Annual 
Hawaii International Conference on Sys- 
tem Sciences are seeking papers for their 
proceedings. HICSS, slated for next 
january 6—9 in Kona. is sponsored by the 
University of Hawaii and the University of 
Southwestern Louisiana. in cooperation 
with the ACM (Association for Computing 
Machinery) and the IEEE Computer Soci- 
ety. The stated purpose of the meetings 
is "to provide a forum in which quality re- 
searchers and practitioners in the informa- 
tion, computer, and system sciences can 
exchange ideas. techniques. and applica- 
tions.” 

Topics for papers should focus on archi- 
tecture (including high-performance per- 
sonal machines. knowledge-based sys- 
tems, and VLSI and technology issues): 
software (including design tools, environ- 
ments, alternative language paradigms, 
and models of system and program 
behavior); and applications {including 
health care systems. legal information pro- 
cessing, and DSS model management). 

The deadline for abstracts has passed. 
but full papers may be submitted until July 
7. Notification of accepted papers will be 
mailed in September. For more informa- 
tion on the conference. contact Ralph H. 
Sprague Jr., conference cochairman. at the 
following address: 


College of Business Administration 
University of Hawaii 

2404 Maile Way, E-303 

Honolulu, Hi 96822 

(808) 948-7430 


Nauseating 


We get thousands of press releases every 
month, announcing all sorts of products. 
Some of the products sound an awful lot 
like some of the other products, and some 
of the names sound an awful lot like some 
of the other names. So we paused a bit 
when we read the release describing the 
Nauseater. We certainly can't explain it to 
you as well as the folks at Machclech In- 
dustries can: hence. we quote their an- 
nouncement. 

"The Nauseater is a flashlight-type 
device that creates a slight feeling of 
queasiness in the stomach of any person 
іп its path. The proprietary Nauseater 
design (patent pending) utilizes a low- 
powered, frequency-modulated laser 
humanely engineered to create just the 
desired effect.’ 

Machclech suggests you might want to 
use this device when waiting for a table 
in a restaurant. Aim it at a couple "linger- 


ing over coffee" and one of them will say, 
"Honey. I'm feeling squeamish. Let's leave" 

The Nauseater (which is also spelled the 
Nauseator] is priced at $7995. And for the 
nervous kind of guy. Machdfech sells the 
Anti-Nauseater, a “belt-vorn device which 
is a must for anyone who doesn't own a 
Nauseater^ Only $995, 

Uh, but before you rush out to buy, keep 
in mind that the announcement is dated 
April 1. 


Houston Atariasts BBS 


HASTE (Houston Atari ST Enthusiasts) is 
operating a public domain bulletin board 
system running on a 520ST with an up- 
graded memory of 1 megabyte. The grout 
has an electronic newsletter that's avail- 
able for downloading. The telephone 
number of the HASTE BBS is (713) 
955-9532. 


How to Access and Use BYTEnet Listings 


To access BYTEnet Listings. call (617) 
861-9764. When you get the carrier 
tone, enter two or three carriage 
returns so that our software can deter- 


mine your operating parameters. 
Optimum modem settings are 8 bits, 
] stop bit, and no parity at full duplex. 
or 7 bits, | stop bit, and even parity 
at half duplex. Acceptable operating 
speeds are 300 or 1200 bps. At this 
time, BYTEnet Listings does not sup- 


port 2400-bps transmíssions. 

The BYTEnet Listings software itself 
is menu-driven. Programs may be 
downloaded using ASCII, Kermit, Tele- 
Link. and XMODEM protocols. 

BYTE listings are also available on 
BIX. After connecting with the system, 
type join listings at the main prompt. 
(For more information on BIX, phone 
(800) 227-2983 between 8:30 a.m. and 
[1:00 p.m. Eastern time, weekdays.) 
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Conducted by Steve Ciarcia 


COMPAQ QUESTIONS 
Dear Steve, 

| am not very hardware-oriented, but | 
enjoy your articles very much, especially 
the one on keeping power-line pollution 
out of your computer (December 1983]. 
After reading your article, | went straight 
to Radio Shack and purchased a voltage- 
transient surge protector. Since we do not 
have much lightning here (mostly irregular 
current supply). will this device protect my 
Compaq computer adequately? 

Also. do you know of any board that 
would transform my Compaq into a telex 
machine so ] can send telexes without 
dedicated equipment? 

DANIEL POHORYLES 
Herzlya, Israel 


The transient surge-protection device 
will protect your computer equipment 
from transients produced by lightning as 
well as those produced by the switching 
of equipment connected to the same 
power line. If your area suffers from fre- 
quent brownouts (sudden drops in the 
supply voltage) or power outages, ! 
would suggest that you purchase an un- 
interruptible power supply (UPS). A num- 
ber of UPS manufacturers advertise in 
BYTE. 

To send and receive telex messages, 
you require a seríal port, modem, com- 
munications software and access to 
either Western Union EasyLink or the 
MCI Mail Network. Both networks pro- 
vide access to the international telex 
system as well as the ability to send hard- 
copy letters and electronic messages to 
Other network subscribers. Additional in- 
formation regarding these services can 
be obtained by contacting 


MCI Mail 

2000 M St. NW, Suite 300 
Washington, DC 20036 
(800) 424-6677 


Western Union 

9229 LB} Freeway, Suite 234 
Dallas, TX 75243 

(800) 527-5184 


(Western Union} 
Ministry of Communications 
РОВ 23179 
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Tel Aviv 61231, Israel 
(972.3) 28 12 61 
(972.3) 29 53 33 


—Steve 


TYPEWRITER CONVERSION 
Dear Steve. 
| have a Sperry/Remington Redactron 
word processor. | would like to convert the 
IBM Series 60 typewriter to stand alone 
as a letter-quality printer. Do you know of 
a company that has plans or parts to do 
the conversion? І can do it from scratch, 
but | would rather save time. 
DENNIS А. POLLOCK 
Albuquerque, NM 


Here is the name and address of a 
company that advertises interfaces for 
your IBM Series 60 typewriter: 


California Micro Computer 
933 Warbler Ave. 

Fountain Valley, CA 92708 
{714} 964-9301 


—Steve 


APPLE RESOLUTION 
Dear Steve. 
| have an Apple Il+ and feel envious of 
the 560-dot horizontal resolution available 
on the Apple lle. I've had my Apple now 
for years, and | have accumulated co- 
processor cards, etc., that use their own 
memory rather than the Apples memory. 
1 am interested in any modification to 
the Apple 11+ that would permit true 
560-dot horizontal resolution, either by al- 
lowing the display of both high-resolution 
screens at once or some other means. | 
am specifically interested in hardware 
modifications that would allow dots to be 
independently addressable. 
THOMAS DONALDSON 
Canberra, Australia 


The Apple lie gets its 560-dot horizon- 
tal resolution by bank-switching the two 
banks of video RAM and alternately dis- 
playing both banks slightly offset from 
each other. This produces the single im- 
age from the two 280-dot Images. Since 
the Apple Ii+ lacks the alternate bank 
of memory at the high-resolution screen 
addresses, there is no practical! way to 


duplicate the effect. 

While it is possible to rapidly switch be- 
tween the two high-resolution pages on 
the il+. it isn't possible to offset the 
pages horizontally to double the resolu- 
tion as with the Не, 

The colors displayed by the Apple il+ 
are determined by whether or not a 
given dot is on, the horizontal coordinate 
of the dot (even or odd column), whether 
or not an adjacent dot is on, and whether 
or not the high bit of the byte that dot 
occupies in memory Is on. Because of 
this, an individual dot cannot be changed 
without changing adjacent dots. 1 know 
of no simple hardware modification that 
will alter this. Smooth animation is 
achieved on the Apple by shifting all the 
dots in the animated Image. In order to 
smoothly move an Image across the 
screen, seven different bit-mapped 
shapes are required for each image. For 
Information on this type of animation, 
see the article 'A New Shape Subroutine 
for the Apple" by Richard T. Simoni Jr. 
in the August 1983 BYTE. Also refer to 
Apple Graphics and Arcade Game De- 
sign by Jeffrey Stanton (1982, The Book 
Company, 11223 South Hindry Ave. Los 
Angeles, CA 90045).—Steve 


FREE BYTES 
Dear Steve, 
| am currently using an iBM PC XT with 
two floppy disk drives. and | am program- 
ming in Pascal, CBASIC, and FORTRAN. | 
(continued) 


[М ASK BYTE. Stew Ciarcia answers questions on 
any area of microcomputing. The most representative 
questions received each month will be answered and 
published. Do you have a nagging problem? Send 
your inquiry to 
Ask BYTE 
clo Steve Ciarcia 
POB 582 
Glastonbury, CT 06033 
Due to the high volume of inquiries. personal replies 
cannot be given. All letters and photographs become 
the property of Steve Ciarcia and cannot be returned. 
Be sure to include "Ask BYTE" in the address. 
The Ask BYTE staff includes manager Harv 
Weiner and researchers Eric Albert. Bill Curlew. Ken 
Davidson, leannette Dojan, jon Elson, Roger james. 
Frank Kuechmann, Dave Lundberg, Edward Nisley. 
Dick Sawyer, Andy Sisko, and Robert Siek. 


COPYRIGHT © 1986 STEVEN A. CIARCIA. ALL RIGHTS RESERVED. 


Those who insist on C compiler performance 
are very big on Mark Williams. 


And the compiler is just part of our total C Programming System. 


SX These and other powerful 
$$, utilities now included in the C 
P 


S. 
$ from multiple modules, a powerful pro- 
gramming discipline 
* diff: identifies differences between two files 
* тїй: macroprocessor expression editing 
and substitution 


egrep: extended search 
* MicroEMACS: full screen editor with source 
COMPILER FEATURES 
* Rens under MS-DOS 
* Full Kernighan & Ritchie C with recent 
extensions including void and enum 
» Register variables for fast, compact code 
™ compatibility and complete 


* Large and small memory models 

* MS-DOS linker compatibility 

» 8087 Support 

” One-step compiling 

* English error messages 

* ROMable code 

* Linker, assembler, archiver 

* Extensive third party library support 

csd C SOURCE DEBUGGER 

* Debugs at C source level without assembly 
langu 


age 
* Separate evaluation, source, program and 
history windows 

* Can execute any C expression 

* Capabilities of a € interpreter, but runs in 
real time 

* Set trace points on any statement or variable 


© 1985 Mark Williams Company 
UNIX is a registered trademark of Bell Labs. 
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rogramming System: 
make: compiles only what's necessary 


Mark Williams C compiler has earned a place 
in some very big companies for some very good reasons: 
it proves the benchmarks right with the speed, code 
density, consistent performance and expert support 
required in professional development environments. 

But a total development tool shouldn't stop with 
compiling. Or go on and on with extras that add up and up. 

Only Mark Williams C Programming Systems 
includes the csd C Source Debugger with true source 
level debugging to speed your programming job. 

And only Mark Williams new 3.0 version includes 
utilities like “make” to make quick work of even the 
largest projects. 

From source code to final product, only one takes 
you all the way: Mark Williams C Programming System. 
All for only $495. Ask about our 60-day money back 


guarantee when you call = 
1-800-692-1700 to order today’  fafaùa Mark 
You'll be big on the total C Williams 
Programming system from sw Company 
Mark Williams, too. Chicago, lino 60614. 


*tn IILinois call 312-472-6659. 
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Listing |: Assembly language routine to determine free disk space. 


mov OL drive -drive=@ - default drive 
;drives1 — A drive 
-drives2 — B drive 

mov АН, 36H 

Int 21H 

| cmp AX , OFFFFH ;If AX returns FFFF, then drive... 

;...designation was іп error | 

je error 

mov sec_clust ,Ax "АХ contains number of sectors... 
;...per cluster 

mov free space,BX :9Х contains free space In clusters 

mov bytes sec,CX ;CX contains bytes/ sector 


Listing 2: Sample FORTRAN code to call the routine in listing 1. 


INTEGER«2 CLUST,SEC,BYTE 
INTEGER«4 FREE 
CHARACTER«1 DRIVE 
DRIVESCHAR( 1) 

C SUBROUTINE DISK IS DEFINED IN LISTING 1 
CALL DISK(DRIVE,CLUST,SEC BYTE) 
FREE=CLUST#SECsBYTE 


ОЕМ sen OEALERS WELCOME!! ALPHA CONCORD 


99% Hayes compatible 300/1200 


è Aulo dial auto Ad (tone of pulse) 
+ B stalus indicators & switch selectable 


a Aulo speed selection (0-300, 1200 bos) 


BEST ON THE MARKET $ 1 39 
ONLY x 
e Soe@aker wilh volume contol 


| * Aluminum case. with adapior 6 MONTH WARRANTY 


| SEMIASSEMBLEU, диа $1 29 


103/212A 


| agas% NEW !! 2400 MODEM | 


Shipping Charge 400/1200 


SEMI-ASSEMBLED 2400 МОРЕМ 
BUILD YOUR PORTABLE XT/AT 
XT PORTABLE $199 AT COMPATIBLE 


(Price includes only case, full size keyboard ) MOT л. ERBOARD 


g” monitor. 130 wat! power supply extra.) 
(Fil mega XT/AT m-board & standard cards j $550 
For 
or II e 


$T ERBOARD 


a. bí 


ET 
ү 


XT $169 
(Price include only case, 


power supply, & keyboard) 
FACTORY PRICES ON 


АТІХТ or lle cases, cards, 
keyboards (minimurm 25) $Call 


Size, waighi & looks like Compaq. 


CONCORD Technology Ltd. 
47 WY. Broadway. Van., B.C. Canada V5Y 1Р1 
Ph. (504) 878-3555 or 879-7419 


52 BYTE * JUNE 1986 


Inquiry 91 
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haven't been able to determine how many 
bytes are free on the disk from within a 
program. Do you know of a routine in any 
of the above languages or assembly lan- 
guage that can solve my problem? 
Also, | am interested in adding a remov- 
able hard disk subsystem to my computer. 
| have seen many ads for such systems in 
BYTE. but | don't know anything about 
their compatibility, reliability and speed. 
What is your opinion on some of these 
devices? 
AHMAD RAZA 
Lahore. Pakistan 


You can determine free disk space in 
FORTRAN or CBASIC by calling an as- 
sembly language subroutine that uses 
DOS function 36H (DOS 2.0 or higher). 
In Pascal, you can write a procedure in 
assembly language or use a built-in DOS 
interrupt function call and retrieve the 
results directly from the AX, BX, and CX 
registers. 

An assembly language code fragment 
to get the disk's free space is shown in 
listing I. In order for this code to work, 
you must set up addressing in the call- 


(continued) 


` PE - GUARD 


TOTAL DATA SECURITY 
*Protects your data from illegal users. 
*Imposaible to access the system with a DOS diskette. 
*Up to 16 users with ID codes and passwords. 
*Automatically locks tha system after à [one activity period of time. 
"Automatic soraan saver. 


*Audible alarm if an aa 
tries to access the 
*s a total hardwere 


System 

*Fully compatible 
with the IBM PC, 
XT. ATandcompa- - 
tibles. 


4. 


For more 
information 
and orders 
cali (809)767-0065 к A Maru rere BUD: 
VISA, MASTERCARD or COD cashier chack. Ha Rer Puerto fure DO} Û 
ШМ PC, XT, AT are registered trademarks of intentional Business Малае Corp. 
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Now the biggest name _ 
mpilers comes in a size 


Introducing Mark Williams’ $75 C compiler. Want to explore C programming for the first time? Or just 
on your own time? Now you can do it in a big way without spending that way. With Let’ C. 

This is no little beginners model. Lets C is a powerful programming tool, packed with all the 
essentials of the famous Mark Williams C Programming System. The one chosen by Intel, DEC, Wang 
and thousands of professional programmers. The one that wins the 


© 1985 Mark Williams 


Mark Williams Let's C 

° For the IBM-PC and 
MS-DOS 

® Fast compact code plus 
register variables 

® Full Kernighan & Ritchie C 
and extensions 


benchmarks and the reviewers praise: 


‚ ‘(This compiler) bas tbe most professional feel of any package we tested...” —BYTE 
"Of all the compilers reviewed, (1) would be my first choice for product 
development.” —David W. Smith, PC WORLD 


And now for more big news. Get our revolutionary csd C Source 


* Tall UNIX” compatibility nnd " ку Debugger for just $75, too. 
coupon TEC. reeze thro 
1-800-MWC-1700. In Ill. call 312-472-6659. - rina atthe C —À 
caseus, rcd archiver, cc ORDER NOW! 60-DAY MONEY BACK GUARANTEE! level ignoring clunky 
2 e em, egrep, assembler code. 
o MicroMACS fall screen Affordable, 
editor with source debuggable. Mark Williams 
Lets C is the big name C 
compiler at a price you can 
Р 
eI lications handle. Get your hands on 
it now. 


Lets С cones m Done on 
an IBM-PC/XT, no 8087. 
Program: Floating Point 
from BYTE, August, 1983. 
Exec Time in Seconds 
134.20 
347.45 


Lets C 
MS 3.0 


Mark 
Williams 


| | | Company 


1430 West Wrightwood 


Chicago, filinois 60614 Inquiry 205 


UNIX is а trademark of Bell Labs. 


ASK BYTE 


ing program for the drive designation 
and the returned variables, sec__clust, 
bytes__sec, and free space. These can 
be multiplied together on return by the 
calling program to get the free bytes. 
The sample FORTRAN code in listing 
2 determines free space in drive A. 
Your compiler manuals should give the 
information necessary to call assembly 
language subroutines, and you can get 
more information about using the DOS 
INT 21H functions from the IBM DOS 


Technical Reference Manual. 

The Bernoulli Box is reputed to be an 
excellent device, as are the removable 
hard disk drives you mention. The Ber- 
noulli Box is a little slower than the 
others, and | belleve its disks are a little 
less expensive. All are compatible with 
the PC XT.—Steve 


IBM PC AT Bus 
Dear Steve, 
| was disappointed to find that the ar- 


ALL OF OUR PRODUCTS 


“...masterplece of IBM imitation 
..minor masterpiece of the 
ud Mower E circuit designer's 
art." 


"The most compati- 
ble IBM clone 

Гуе ever worked 
with.” 


a 


MEGA-BOARD-XT™ 


Lee Konowe, American 
Software Club, Ridgefield, Ce. 


E MULTIPLE INPUT, 


DUAL OUTPUT 
SWITCHING BUFFER 
4 computers in—2 printers out 
* Automatically routes com- 
puter to printer * Internal buf- 
fering 64K or 256K 


Ш MEGA-BOARD-AT™ 
80286 CPLI * Qur own 
DTC-AT-BIOS 


Ш MEGA-BOARD-XT™ 
The industry standard with our 
DTC-XT-BIOS 


SWITCHING BUFFER 


MEGA-KIT 


Winn L, Rosch, Cloning Your Own 
PC, PC Magazine, July 10, 1954. 


а то ath LAN e IBM 
oken- п ? 
NETBIOS Compitible 


OEM QUANTITY PRICING 
AVAILABLE ON REQUEST 


XT Bare Board 

XT Assembled 256K 
Mega-Case 
Mega-Kit 
DTC-XT-BIOS 
Power Supply 89.95 
Switching Buffer 399.00 
AT-BIOS and XT-BIOS licensing. 


К ба а ragged redrresrh of briernedpea Beenie Ael chan Corpo te. 


59.95 
299.95 
69.95 
750.00 
29,95 


Display Telecommunications Corporation 


8445 Freeport Parkway ® Suite 445 * Irving, TX 75063 
1-800-227-8383 * For Technical Calls Only: 1-214-607-1382 
TELEX 5106000176 DTC UD 


Thanks for making us 1986 Small Business Exporter of the Year 
for the state of Texas. 
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ticles in BYTE's Inside the IBM PCs issue did 
not include any information on the PC AT 
bus. | haven't been able to find any infor- 
mation on this bus. Bookstores have a 
tremendous range of material on PC soft- 
ware but nothing on the PC hardware 
design. i arn interested in adding a PC-type 
bus to my SB180 single-board computer. 
I'd like to be able to plug in a high- 
resolution monochrome controller. an in- 
ternal modem board, or any of the other 
boards designed for the PC. Can you help? 
PETER LAUGHINGWOLF 

Santa Rosa, CÀ 


IBM publishes detailed technical infor- 
mation on its personal computers in the 
hardware technica! reference manuals. 
The company publishes a separate 
manual for each model and sells them 
through authorized IBM dealers and IBM 
Product Centers. The Graphics Display 
Controllers used in the PC AT are the 
ones made for the PC. The AT has a cou- 
ple of PC-type expansion slots for display 
boards and other compatible PC add- 
ons, 50 if you want to add a PC Graphics 
Display Adapter to your SBI80, you need 
only the PC bus information. This is avail- 
able in the PC Technical Reference 
Manual and has also been published 
in a number of books and magazines. 
—Steve 8 


CIRCUIT CELLAR 
FEEDBACK 


INSTALLATION PROBLEMS 


Dear Steve, 

Regarding your December 1983 article 
("Keep Power-Line Pollution Out of Your 
Computer"), I've already installed metal- 
oxide varistors in a Radio Shack four-outlet 
power strip. | also have a six-outlet strip 
that is riveted together—this makes it 
tough to get inside the assembly to in- 
stall MOVs. Any ideas? Radio Shack now 
carries an SNR-20A130K MOV. catalog 
#276-568. 15 it adequate as a substitute? 

l'd like to hook the Osborne up to a Pro- 
writer printer via the Osborne's serial port 
(the Prowriter uses a parallel interface}. | 
have read Alan Wilcox's "Serial to Parallel" 
article in the August 1983 issue of Dr. 
Dobb's Journal. but | need some help. All | 
need is a simple serialto-parallel box that 
will work with the Osborne. 

AMER NELSON 
Seattle, WA 
(continued) 


Princeton SR-12 and 
Sigma Designs Color 400 


“The Ultimate in Graphics 
Resolution and Performance... 


SR-12 and Color 400. A brilliant com- fessional design applications, Color 400 is the 
bination for super-high resolution answer to your graphic needs. 

graphics and a crisp character display. Turn on SR-12 for the impressive 
For a brighter, sharper | results. The SR-12 


display with your IBM 


displays your Color 400 im- 
PC, XT, or AT, here's a 


age with unmatched clarity 


team that can't be beat. and brilliant color. Because 
The SR-12 super-high the SR-12 combines a 
resolution RGB monitor .J1mm dot pitch tube and a 
from Princeton Graphic non-glare screen with an 
Systems and Color 400, incredible 640 x 400 non- 
the advanced color interlaced resolution, you 
graphics adapter card get a flickerless image 
from Sigma Designs. that's as crisp and clean as 

a personal computer can 
A Revolution in dard 


Resolution. Begin by 
snapping the Color 400 into 
your PC. Without any soft- 
ware modification, text suddenly 
becomes readable. Graphics turn 
sharper and cleaner. Jagged edges 
smooth out, and annoying flicker 
fades away. Color 400 
automatically doubles 
the number of lines on 
standard line software. 
It allows true high 
CLER. os display of 

Lotus 1-2-3 and Symphony 


ALAR s graphics from Dr. Halo, 
ay \ CadPlan, Lumena 400, and 
\ f) others. Also, create dazzling 


See how impressive this state- 
of- the-art image can be on your own 
PC system. Visit your local retailer 
today and ask about this new color 
= graphics team. Princeton Graphic 
systems’ SR-12 and Sigma Designs’ 
Color 400. An unmatched, brilliant 
combination. 


business charts in 16 vibrant 
colors with Paintbrush 400, 
included with the card. Enjoy fully formed, 
monochrome quality characters in text mode. For 
word processing, spreadsheet, CAD/CAM, or pro- 


iM 
Un 
ne 
un 
OE 
EU 


PRINCETON 


GRAPHIC SYSTEMS 


AM INTELLIGENT BYE TEMS COMPANY 


SIGMA DESIGNS, INC., 2023 O'Toola Avenua, San Jose, CA 95131 Princeton Graphic Systems, 601 Ewing Street, Bldg. A, Princeton, М.Ј. 08540 


(406) 043-9480 Telex: 171240 (608) 683-1650, Telex: 821402 PG PRIN, (800) 221-1490 Ext. 2204 


Graphic Screens courtesy Mouse Systems. Inc. and Forthright Systems, Inc. 


IEM PC, PC XT, and PC AT are registered Irademarks of International Business Machines, Inc. 
AutoCAD is a registered trademark of AutoDesk Inc. VersaCAD ts a registered trademark of T and W Systems. Inc. 
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Prison 


Do you feel imprisoned by your IBM PC? 
Do you spend too much time wrestling 
with a rigid, unyielding programming 
language? Are you tired of clumsy pro- 
gramming tools that straight-jacket your 
creativity instead of liberating it? 


If so, you're ready for Methods—a Small- 
talk, object-oriented programming sys- 
tem for the IBM-PC and compatibles that 
sets you free from the constraints of 
other languages. Until you program with 
Methods, you don't know just how quick 
and creative programming can be on the. 
IBM PC. 


Methods is... 

... high-performance object-oriented pro- 

gramming. A powerful, language-compatible 
subset of Smalltalk-80". 
. . а toolkit of over 100 classes—easily-cus- 
tomized software building-blocks for rapid, irr 
cremental development of real-world applications. 
. . . an open-ended, window environment that 
encourages exploration while allowing re- 
covery from any error. 


ІВМ is a trademark of 
Smalitalk-80 is a trademark of Xerox Corporation. 
UNIX is a trademark of Bell Laboratories. 


Inquiry 112 


Escape the 
Programmer's 


... extensively documented in a four-part 
manual for everyone from beginners to 
experienced programmers—the perfect in- 
troduction to Smalltalk programming. 

. . . ideal for software prototyping, simulation, 
databases, advanced user interfaces, and 
numerous Al applications. 


Methods also offers easy access to DOS, a 
powerful directory/file browser system, remote 
UNIX™ access, an object-oriented shel! for 
DOS programs, and much more. 

Methods requires DOS and 512K RAM on 
IBM PC's (including AT) or "compatibles," 


and can be used with or without a mouse. 


5200 West Century Boulevard 
Los Angeles, CA 90045 (213) 645-1082 


Available from Digitalk for $250. Outside U.S. add 
$15.00 for shipping and handling. 
California residents add sales tax. 
Educational and dealer 

discounts available. 


CIARCIA FEEDBACK 


To install MOVS in your riveted power 
strip, you need to drill out the rivets. The 
Radio Shack MOV you mentioned will 
work fine. 

The article in Dr. Dobb's Journal is what 
you need if the Osborne supports the use 
of the CTS (clear to send) signal, usually 


| found on pin 5 of the RS-232C connec- 
| tor. This requires provision of the 


necessary hardware and software by 


Osborne—check your manual. 


Another way of controlling the data is 
by sending XON/XOFF codes back to the 
computer—often found as Contro-S and 
Control-O on many computers. An arti- 
cle describing a circuit for this appeared 
on page 225 of the April 28, 1983, issue 


| of Electronic Design.—Steve 


POWER 
Dear Steve, 

! design industrial control equipment. 
The company | work for has a steel- 
fabrication shop with a lot of heavy-duty 
electrical equipment. The utility bill for this 


| shop is around $5000 a month. | was 


asked to look into the possibility of reduc- 


| ing this monthly cost. 


| first looked at the cost calculations and 
found that the amount due is not calcu- 


| lated by multiplying the total kilowatt- 
| hours used by the cost per kilowatt-hour: 


things like kilowatt demand and periodic 
averaging are primary factors in the calcu- 
lations. The utility company was hesitant 


| to discuss these subjects in detail. From 


what they did say. it seems that the cur- 
rent drawn is averaged every 15 minutes. 


| and the highest average is used to deter- 


mine the kilowatt demand factor. Also. if 
an average of any previous month is 


| higher than any of the present month, the 


higher value is used. With all this equip- 
ment, it's obvious why the bill is so high. 

{ decided to build a power monitor. 
similar to the ones you described in the 
September 1984 and July 1985 Circuit 
Cellar articles. | am dealing with 440-V AC 
three-phase power: the monitor therefore 
requires three sensing resistors. | made 
three sensing resistors (out of steel bolts) 


| of 0.001 ohm each and three calibrated 
precision rectifiers. | would like to get an 


analog graph of the current waveforms. Do 
you have any suggestions? 

Do you know of any way to reduce the 
heavy currents drawn from the line at turn- 
on? | have devised a way to reduce surges 
in single-phase circuits using rapidly 
switched capacitor devices to source cur- 


i | rent pulses when required, but this par- 


ticular device is not applicable with three- 

phase circuits. 
Also, | would like to know the power 
(continued) 


When you store all your files on floppy disks, problems pile up. 

First, there’s time. You waste lots of it, transferring data. 
There’s space. You sacrifice it to stacks of disks. And then, 
there’s your mind. You lose it trying to find lost floppies. 

And if you get sloppy, forget it. A scratch, a cigarette 
ash or punching the wrong key can 
cause electronic amnesia, wiping 
out days of hard work. 

With the new NCR PC6, 
you re now protected. 
The PC6 offers a backup 
tape drive that insures 
you against data loss. 

It’s super fast and 
super compact. 
You can back up 
a 10MB hard 
disk in roughly 
8 minutes— 
more than an 
hour faster than with floppies. And one small tape 
cartridge stores as much as 27 floppy disks. 

What's more, the NCR PC6 runs virtually every 
important software program. It's megafast, has 
high resolution graphics, and is designed to grow as 
you grow. 

So droppy your floppies. 
You're in better shape 
f with tape. Especially 
L. with NCR. 

For your nearest 
ze NCR dealer, call ' 
zd toll-free 1-800-544-3333? 


ә 


A BETTER PERSONAL COMPUTER. 
IT'S EXACTLY 
WHAT YOU'D EXPECT FROM NCR. 


_ - | 8 wr | | © 1986 NCR Corporation 
| | | * In Nebraska call 1-800-343-4300. 


Inquiry 292 


Try It. 
Then Buy It. 
PC-Write.- 


A fast, full-featured word 

| processing package for the 
unbelievable price of $10. 
Complete. You get a manual 

| on disk, mail merge, split 
screen, keyboard macros, 
on-screen formatting, full 
printer support, and more. 


Try PC-Write for $10. 
Then register for $75 to get: 

* Jatest diskette 

e printed manual 

* two updates 

e phone support 

e newsletter 
Registration supports our 
"shareware" concept that 
keeps our prices low, and 
allows our development of 
PC-Write enhancements. 


Shareware means you can 
get PC-Write from a friend 
or user group to try, and 
give away copies yourself. 
Then register if you like it. 
No risk! 


June 1986 Ё: Y» f IN 
NOW X 

e 
Version 2.6 
with our great new manual, 
expanded formatting options, 
HP LaserJet+ support, and 


extended directory still $75. 
Prices going up July 1, 1986. 


Order PC-Write Today. 
Satisfaction Guaranteed. 


pic “ 
(206) 282-0452 
„жы 219 First N. #224у 
1.99 Seattle, WA 98109 
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CIARCIA FEEDBACK 


rating of the jumbo paper clip resistor of 
your September 1984 power monitor. In 
the current monitor in the July 1985 Cir- 
cuit Cellar, you state that currents up to 
100 amperes can be monitored: is the 
power rating of the paper clip sufficient 
to keep it from heating at this current? 
DALE NASSAR 

Amite, LA 


First of all, let me say that | am im- 
pressed with your application of the 
power monitor circuit using steel bolt 
sensing resistors. To obiain an analog 
hard-copy graph, you could use one of 
the commercial high-speed oscillographic 
recorders. You can obtain these 
recorders with a wide variety of chart 
speeds and input voltage ranges. if you 
want to record the current of each phase 
at the same time, you can also obtain 
these recorders with multiple pen capa- 
bilities. One commercial source for this 
type of equipment is Hewlett-Packard. in 
Louisiana, you can contact 


Hewlett-Packard Company 
3229 Williams Blvd. 
Kenner, LA 70062 

(504) 443-6201 


Reducing the heavy current drawn from 
the line by a large three-phase motor at 
turn-on would wind up being a major job, 
and I couldn't attempt it here, 

My paper clip was good for about 20 A 
continuous and 100 А with low-duty 
cycle —Steve 


BSR X-10 

Dear Steve. 
| am interested in building your Home 
Run Control System. However. | remember 
you did not speak favorably of the BSR 
X-10 system in your July 1983 article on 
the RTC-4 real-time controller. What has 
happened to change your mind about the 
BSR Х-10 units? If they have improved their 
modules, how can | tell if | have the up- 

dated units? 
CLIFTON WOOLMAN 
Colorado Springs, CO 


The BSR problems that f mentioned in 
that article were based on my experi- 
ences several years prior to that time. 
Since then, the modules have been im- 
proved significantly. The triac in the lamp 
modules was replaced with one having 
a higher power rating. Over the last 
several years, ! have not had one fail, and 
others report the same thing. The 
original appliance modules had a 
solenoid and microswitch combination 
that has been replaced by a latching 
relay. The only way you could tell If your 


modules are the older types would be to 
take them apart and examine them. if 
you bought them within the last couple 
of years, however, you should have the 
newer models. —Steve 


SBISO 
Dear Steve, 

Along with about 2 million other Amer- 
icans, | own a computer that runs CP/M 
2.2 as its primary DOS (the computer is 
an Epson OX-IO, and it has a nice high- 
resolution display]. l'd love to upgrade my 
computer for faster speed and a more 
flexible operating system. 

If the SBIBO can be adapted as an out- 
board or in-board (my Epson has expan- 
sion slots} upgrade for CP/M machines, it 
would really put a crimp in Big Blue's 
bottom line by inhibiting sales to people 
who would otherwise dump their CP/M 
machines to get better performance. | re- 
sent IBM's stifling of innovation in the 
field. An upgrade board with the 58180 
would do more to shift the marketing 
toward innovation. 

I'm not technically competent in elec- 
tronics—even so, your purpose came 
through loud and clear. You stimulated my 
interest in learning (rather than just using) 
computers; I've ordered ZCPR3 to explore 
this system. 

MICHAEL LASKY 
Brooklyn, NY 


Thank you for your kind words about 
the SBI80. While I haven't had the op- 
portunity to work with the OX-I0, I would 
guess that it might be possible to install 
ап SBI80 in it. However, you would be 
wise to team up with an electronics 
hacker to determine the true feasibility. 
You just might be able to salvage the disk 
drives, power supply keyboard. and 
display. 

By the way. look for an article on add- 
ing a high-resolution graphics display 
adapter to the SB180. It should come out 
some time this fall, 

і hope that you continue using and 
learning about computers. —Steve @ 


Over the years 1 have presented many dif- 
ferent projects in BYTE. | know many of you 
have built them and are making use of them 
in many ways. 

| am interested in hearing from any of you 
telling me what you've done with these projects 


or how you may have been influenced by the 
basic ideas. Write me at Circuit Cellar Feed- 
back, POB 582, Glastonbury, CT 06033, 
and fill me in on your applications. All letters 
and photographs become the property of Steve 
Ciarcia and cannot be returned. 


MICROSOFT LANGUAGES NEWSLETTER Vol. 1, No. 


‘News about the Microsoft Language Family 


Your Microsoft? FORTRAN P Can Call Microsoft C Library Routines 

Microsoft FORTRAN 's long-established history includes powerful кеш subroutines drawn 
from a vast user community. Microsoft C has a rich operating systems background, strong string 
and bit manipulation support, and growing strength in the program portab bility arena. The fo 
demonan how easily one can call C functions from a FORTRAN program. 

Spawnlp creates and executes a child process. In this example, we suspend the parent program 

while the child program executes. When the child program terminates, ie parent program 
resumes execution. 


Spawnlp is declared in C as follows: 


int spawnlp (mode, path, argO, ага], .. ., argn) 
int mode; char *path, *argQ, ... , *aren; 
We declare the interface to FORIRAN with this program fragment: 


integer"2 spawn 
interface to integer*2 function spawn [c, varying, alias: ‘spawnlp'] (mode) 
integer*2 mode 
end 
Spawnisthe function name we will use from FORTRAN. We declare the return type of spawn to be 
integer*2. Ё indicates the С language. [varying varying е tells that a variable number of arguments may be 
passed. An [alias] is used because the r the function spawnlp has 7 characters; names in 
FO N are only significant to 6 eects. Th € sring arguments are undeclared in the interface 
and assumed to be passed from FORTRAN by value 
The function can now be invoked as follows: 


i= spawn(0,loc(‘exemod'c), loc('exemod'c), loc(demoexec.exec), int4(0)) 


The C spawnlp function expects addresses of strings, not actual characters, so we use the LOC ) 
function. C strings differ from normal FORTRAN strin 3i we specify these by the"c"after each closing 
quote. We use pli to pass the last parameter, a C inter (32-bit integer zero). 

Starting with the release of Microsoft FORTRAN 3.3, Pascal 3.3, Macro Assembler 4.0, and 
C Compiler 3.0, these Microsoft languages are designed so libraries and subprograms written in any 
one can be used in any other. Any C routine (not just spawn) can be interfaced to FORTRAN. And 
they are supported under both MS-DOS* and XENIX? for additional program portability. 


For more information on the products and features 


discussed in the Newsletter, Latest DOS Versions: 

write to: Microsoft Languages New Microsoft C Compiler 

16011 NE 36th Way, Box 97017, S Roni WA 98073-9717 Microsoft COBOL 

(805) 426.9400. In Washington State and Alaska, bi a nie 
ashington State an: ЖАУ b 

call (206) 882-8088. In Canada, call (416) 673-7638. eee MM 


Microsoft QuickBASIC 


Microsoft, XENIX and MS-DOS are registered trademarks of Microsoft Corporation. 


Look for the Microsoft Languages Newsletter every month in this publication. 
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И ' ий Lasography is the most revolutionary invention to hit the 
anufacturing ~ Е. office since xerography. е 
| Xerox was responsible for bot 

рака 9 v ^ y But while xerography faithfully copies your 
mares documents, Lasography actually lets you create 
difference. original documents. 
And that means more than producing a laser-sharp pie chart. 

Lasography means creating graphics that make your 
point more forcefully. It means writing better letters and more 
memorable memos. 

It means not only manipulating your data in ways 
you've never dreamed of. It means printing on paper exactly 
what you've created on the screen. 

Your documents won't just look better. They'll be 


better. 
Taken separately, these products Team Xerox 

equal or surpass any on the market. 
Taken together, they become a whole * 
new way of working. And to keep your Lasographic system 
working, you can call on the team that mented it Team Xerox. 

Any way you slice it, you're better off with a Xerox pie 
than an IBM pie. Or even an Apple pie. 


q Select your ingredients from 
hundreds of sources. Your 
mainframe computer. Any data- 
base, Other workstations. Even 
other networks in your affice. 


J 

2 Mix text and graphics any 

way you like on the Xerox 

| 6085 Professional Computer 
E System. Create new charts. 
| Write. Edit. Re-edit. 
B Drawapiean Apple 
can never match. 


POR MORE INFORMATION ON THE XEROX 4045 LASER CP AND THE 6085 PROFESSIONAL COMPUTER SYSTEM. 
CIRCLE CODE 380 ON THE READER SERVICE CARD. 


: 15% 
mu IhFidentifying numbers ure trademarks of XEROX CORPORATION, 
(ЕЦ? fered trademark of International Business Machines Corporation. 


Apple® red trademark of Apple Computer Inc. \ 


Регѕопп 
139, el 


Pu ; 
А. chasing 


1986 C&S Pro iections 


MidAtlantic Region 


Due to inerea 


competition in th; 
in 4Q 'gs и ^ this market 


Engineering barr? and 


een incr d dgets have 12% 
respective and 4% Account 
y Ove , untin 
e one has — pr 10% 9 
апа 3 
each Accounting, cut 


Doke ЕОМ For information call Team Xerox, your local Xerox 
Whatever youve created ~! office or: 4.800-TEAM-XRX ext. 160A 


g on the screen, the Xerox Em Eme meer Uh m MERC TREE TRI 
4045 Laser CP can create Please send me more information on Xerox Lasography. Send this zx 


¥ i 1 9 
on paper. Laser-sharp. | coupon to: Xerox Corporation, PO. Box 24, Rochester, NY 14692. 


- Г) The Xerox 6085. Professiónal Computer System 
Laser petfect CI The Xerox 4045 Ср 
О Please have a sales representative contact me. 
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NAME r А... TELE + | 

| COMPANY. | 
ADDRESS M x CITY | 

| STATE лы М "PHONE X | 
| If you can't wait, call: | 

1-800-TEAM-XRX ext. 160A 
WA 1-800-832-6879. ext. 60А 197 &/R6 | 
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Put Us To Work For You 


DATABASE SYSTEMS 


ASHTON-.TATE 
8399. dBase Ill + 
BORLAND 

B5. Reflex 


359. Clipper 


WORD PROCESSING 


$ 39. 


, y 
109. Think Tank 
MICROSOFT 


Word 
MICROPRO 


. Easy 
. WordStar 3.3 
240. WordStar Professional 


65. Ius Write 
220. Mullimate 
245. Executive 
289. Advantage 

SSI (Satellite) 
235. WordPerfect 4.1 


SPREADSHEETS 


LOTUS 
8335. 1.2.3 

MICROSOFT 
124. Multiplan 

PAPERBACK 
85. VP Planner 


INTEGRATED 
PACKAGES 


ASHTON-TATE 
$415. Framework Il 
LOTUS 


dows 
SOFTWARE PUBLISHING 
Proof 


Report 
File, Write, Graph, Access or Plan 
QUARTERDECK 


65. Desqview 


GRAPHICS 


DECISION RESOURCES 
$155. Sign Master 
208. Diagram Master 
235. zd ы 
245. Map Mas 
GRAPHICS COMMUNICATION 
218. Freelance 
329. Graphwriter Combo 
MICROGRAFX 
109. Draw 
118. Windows Draw (Req. Windows) 
228. PC Draw 
275. In-A-Vision 
$ -i 


ORDERING | 
INFORMATION 


е Mail to: 12060 SW Garden Place 
Portland, OR 97223 

* We also carry products for the Apple Il series 
and Maciniosh 

* Most orders shipped Federal Express Standard 


Air. 
* Shipping Charges: 
- US and Puerto Rico add 3% ($5 minimum) 
~ Сапай» add 1296 ($15 minimum) 
- Foreign add 1896 ($25 minimum) 
+ APO, FPO & other US Territories add 6% 
(510 minimum) 
* Call for rates on monitors, printers, and 
systems 
a We immediately honor cashier's checks, 
Fortune 1000 and Government checks. We 
must hold others for clearing. 


* Advertised prices reflect a discount for | 


Conroy-LaPoinie credil card or cash. Add 3% 
lor Visa, MasterCard or American Express. 

» Prices subject lo change withoul nice. 

+ Customer Service Department: 903-620-5877 
8-5 Pacific Mon-Fri 

» Forelgn & Local Sales: 503-620-9878 


Conroy-LaPointe Computer Stores 
independently owned and operated by 
Canray-LaPointe Computer Stores, Ine. 

» San Francisco, CA 415-982-6212 

* Sealtle, WA 206-455-0206 

» Portland, OR 503-620-5555 
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| $ 22. Turbo Tutor 


To Order: 


1-800-547-1289 


Oregon: 1-800-451-5151 * Hours: 6-6 Pacific Mon-Fri, 8-4 Sat 
Business Accounts Call 1-800-4-CONROY 


PROGRAMMING MEMORY CHIPS & 


PRINTERS & PLOTTERS 


ENTER COMPUTER 
$29B. Sweet P 100 Plolter 
B. Sweri P 600 Ptatter 


EPSON 
FX 85 160 eps. 32 NLQ 
HI 80 Plotter 


. LQ cps. 60 LQ 
795. LO 1000 180 cps, 60 LO, 15" 
995. 10 LI cps, 67 LQ, 15" 


OKI 
CALL 182 S or P, 192 S or P, 193 
LANGUAGES COPROCESSORS PANASONIC ^ 


275. P1091 120 cps, 


3 13. GK, 200 NS Kits 439. P3151 Daisywhee! 


$2. Turbo Toolbox 14. 64K, 150 NS Kits 


d dd 

З ilor Toolbox А es oT 

46. Turbo Pascal HAUPPA MONITORS 
46. Traveling Sidekick 119. 8087 chip AMDEK 

39. Turbo New Pack 175. 8087-2 Chip 


$125, 3006 12" Green Composite 
135. 300A 12" Amber Composite 
159. 310A 12" Amber TTL 


229. 580287 Fast 5 for AT 


63. Turbo Prolo 
А 349. 80287 Fasi 8 for AT 


65. Turba Lightning 


78. Turbo Pascal w/8087 & BCD 
T9. Traveling Sidekick Combo EXPANSION BOARDS m рн - 
155. Jumbo Pack 609. Color 725 
LIFEBOAT $275. uM Plus, 384K 795. Color 730 
285, Lattice C Compiler ЕС acne = p^ NEC 
050 age 
989. Macro Assembler INTEL 129. 1280 Green 


125. 1285 Amber 


199. Pascal Compiler CALL Above Board 64K For PC 


215. C Compiler CALL Above Board 128K for AT = аа Манаас 
229. Fortran Compiler MAGNUM 179. MAX 12 12" Amber TTL 
35. EconoRAM 384K 459. НХ-12 12" Color RGB 
COMMUNICATIONS 139. PC MasterCard Na RAM $59. HX 12е RGB for IBM-EGA 
189. PC MasterCard 384K à А 
HAYES 599. 58-12 Hi Res RGB 
325. PC MasterCard 1.5 MB 
$107. Smartcom Il ORCHID 
Au. o пэ. Cone Ho RAN 
. ger TALLTREE POWER & SURGE 
- n nd 279. JRAM AT3, No RAM for AT PROT 
3 MICROSTUF 270. JRAM 3, 256K EMS Board, PC OTECTION NTE 
1 
I». il VIDEO BOARDS $ 93. 130 Watt Power Supply 
E: ue Rr o ee 
95, Relay 1 с шит outlets 
135. Relay Gold HERCULES 35. Emerald, 6 outlets, б' cord 


159. Color Graphics 
309. Graphics Card 


47. Sapphire, 3 outlets, RFI filter 
55. Ruby, 6 outlets, cord, RFI Filter 
KENSINGTON 


UTILITIES 


QUADRAM 
ALPHA SOFTWARE 419. EGA+ Board 92. MasterPiece 
8 57. e VIDEO 7 129. Masterpiece Plus 
šã. کے‎ 429. VEGA Board 
. Hom 
E TAPE BACKUPS 
52. Sidekick (copiable) ACCESSORIES 
CENTRAL POINT CDC Floppy Drives 
23. Copy И PC 3 BS. Half Height 360K CONROY LAPOINTE DISKETTES 
23. PC tools 119. Full Height 360K 8 16. DS/DD 10 
81. PC О tion Board IRWIN 118. DS/DD 100 
Fi GENERATION 549. 10 MB А е Backup Kil 28. DS/HD 10 for AT 
105. Fastback ine mai ren - 270. DS/HD 109 lor AT 
Д meg DriveCard Disk 
am heal SEAGATE Hard Drives 


T: 
=} im 489, 20 meg lor PC 


649. 20 meg for AT 28. DS/HD 10 for AT 
۹ 789. 30 meg lor AT 268. DS/HD 100 lor AT 
59. Llilities SYSGEN DYSAN 

ROSESOFT 1085. 60 MB inlemma! Tape Backup 28. DS/DD 10 
80. Prokey 1150. 60 MB External Та - Backup MAXELL 

CECIDIT 
з 20 ard Disk, 60 a nr 
PERSONAL FINANCE 30 MB. Hard Disk, 60 ME Tape 
MECA 99. 55-BV Half Height 360K 


$ 85. Мада The Market 


175. 1.2 MB Floppy Drive For AT 
109. m үс тл Your Money "o, T 
MON 


INPUT DEVICES & 


LASER = 


109. Dollars & ite 

NOR А патер DIGITIZERS Apple ite, lic Compatible 
55. J. К. Lasser Money Manager HITACHI 

TIMEWORKS 8949. Tiger Tablet Д (4 Buttons} 
7$. Personal Financial! Planner KEYTRONICS 


185. KB 5151 Keyboard 


599E. 


PROJECT MANAGEMENT | 319. KB 5153 Keyboard К. ces py ll ll, 
HARVARD 
$289. Total Project Manager a 65C02 CPU 
265. Project 128. Meu WEN Baie & PC Paint jr MS ines lle 
ACCOUNTING MODEMS 1 Parallel, 2 Sarial Ports 
HAYES External Drive Port 


84189. 1200 External 
379. 12008 Internal 
629. 2400 External 
579. 2400B Internal 
US ROBOTICS 
299. Password 1200 External 
499. 2400 External 
499. 2400 Internal 


8325 OL AR AP or Payroll 
é , AR, or Pa 
DAC 
SB. Easy Payroll 
55, buy Accounting 
EVERGREEN 
165. One-Write-Plus 


REAL WORLD 
339. GL, AR. AP, PR, Inv or Payroll 


Numeric Keypad 

4 Cursor & 10 Function Keys 
Supports Double Hi Res 
Mouse/Joystick Port 


$995 With Monitor, Printer, 
2nd Drive, Software p39 


Conroy-LaPointe 


Inquiry 92 for Apple. inquiry 93 for ІВМ Peripherals. inquiry 94 for all others. 
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BOOK REVIEWS 


MUSICAL APPLICATIONS 
OF MICROPROCESSORS, 
2nd edition 

Hal Chamberlin 

Hayden Book Company 
Hasbrouck Heights, NJ: 
1985 

802 pages, $39.95 


COMPUTER MUSIC: 
SYNTHESIS, 
COMPOSITION. AND 
PERFORMANCE 
Charles Dodge and 
Thomas A. Jerse 
Schirmer Books 

New York: 1985 

381 pages, $29.95 


FOUNDATIONS OF 
COMPUTER MUSIC 
Curtis Roads and 
John Strawn. eds. 
The MIT Press 


Cambridge МА: 1985 | أا‎ 


712 pages, $50 


ELECTRONIC AND 
COMPUTER MUSIC 
Peter Manning 

Oxford University Press 
New York: 1985 

291 pages, $29.95 


MUSICAL APPLICATIONS OF MICROPROCESSORS 
Reviewed by Donald Swearingen 


he second edition of Hal Chamberlin's Musical Applica- 

tions of Microprocessors might be more accurately titled 
Sound Synthesis from A to Z because the contents speak more 
to seasoned electronic and computer music practitioners 
than computerists. The book is filled with a myriad of 
esoteric subjects ranging from the characteristics of opera- 
tional transconductance amplifiers to the properties of 
binary arithmetic. While the book's basic orientation is often 
more in line with an engineering background than that of 
a musician. Musical Applications is nevertheless valuable for 
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59 E anyone interested in com- 


> 

` | puter music applications. 

The author offers back- 
ground material on the 
-1 goals, history, and practice 
of music synthesis: funda- 
mental sound parameters, 
tape and voltage-control 
(analog) methods, direct 
computer synthesis, and 
the growing role of com- 
puters in sound processing. 
Although the material is not 
new, it represents a fairly 
good overview of basic 
sound synthesis issues. A. 
brief history of micropro- 
cessors and microcom- 
puters and a detailed 
* | discussion of the 6502 and 
4 68000 is also included. 


ANALOG 
If you're constructing and 
c. ja | interfacing to your own 
<a .اا‎ aA analog sound synthesis sys- 
4 @ | tem, Chamberlin's discus- 
1 sion of computer-con- 
| trolled analog synthesis will 
| delight you. He details 
| analog system hardware 
„АЙЕ. as a down to the level of tran- 
s e ə yj sistors and operational 
amplifiers. While some 
readers may not be excited by discussions of MOSFET 
switches and R-2R resistive ladders, those with solid 
technical backgrounds will find a great deal of useful 
material. However, | found this discussion to be the most 
expendable. Chamberlin seems indecisive about the level 
of detail he wants to expose readers to. As a result, he 
combines a variety of topics under the general heading 
of controlled analog synthesis and even includes a discus- 
sion of vector and raster display devices (with circuit 
diagrams}. | doubt many people are interested in con- 
structing their own digital-to-analog converters, but there 
is material here for those who are. In the end, however. 
much of this section seems vaguely dated in an era when 
(continued) 
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sound synthesis is becoming almost exclusively the prov- 
ince of all-digital devices. 


DIGITAL 

The largest and by far the most useful section of the book 
focuses on digital sound synthesis and modification. If 
your primary interest is digital signal processing. this sec- 
tion provides a strong basis, both theoretical and prac- 
tical, to explore this increasingly prevalent technology. 
With an eye to the trade-offs between hardware and soft- 
ware to best solve signal-processing problems, Chamberlin 
takes us on an enlightening excursion through topics cen- 
tral to the discipline. These include digital-to-analog and 
analog-to-digital conversions, digital filtering (including the 
simulation of reverberation). digital tone generation, and 
signal analysis. 

In his discussion of the conversion between real-world 
analog signals and their numerical equivalents in digital 
torm, Chamberlin includes an excellent overview of the 
difficulties involved in attempting to preserve the fidelity 
of the audio signal as it moves from one representation 
to the other, Since ultimately we perceive sound in analog 
form, the results of our processing of the digitized signals 
will of course be limited by the quality of the hardware 
handling the conversion. Chamberlin's discussion makes 
it clear that it is no easy matter to provide high-fidelity 
signals and that there is no one "best" approach to over- 
come all the difficulties inherent in the process. 

The discussion of digital tone-generation techniques 
covers:a range of useful methods, from simple table 
lookup to FM synthesis. Here, too, Chamberlin reminds 
us of the constraints imposed on our programming 
methods by the requirement that the signals must 
ultimately be converted to analog form: In the digital world 
we can never really ignore the fact that we are working 
with signals that have been sampled (or generated) in 
discrete time increments rather than continuously. From 
the generation of simple sine tones to the methods of per- 
cussive tone generation, Chamberlin provides the back- 
ground to realize these functions entirely in software. How- 
ever, with respect to the speed limitations of micropro- 
cessors faced with real-time signal-processing re- 
quirements, he includes a handy discussion on replacing 
some digital signal-processing algorithms with actual 
digital hardware, highlighting the trade-offs between ex- 
ecution speed and system complexity. 

Chamberlin introduces us to digital filtering using 
models for the digital equivalents of several analog filters. 
With signal flow graphs, he shows how to construct digital 
filters of many types and characteristics: state-variable, all- 
pass, notch. etc. Included are models for a practical filter 
for "concert hall reverberation" and a parametric chorus 
generator. | was struck by the relative simplicity of the 
digital filters as compared with their more complex (and 
correspondingly more difficult to implement) analog 
cousins. 

If you're interested in digital signal analysis. you may find 
Chamberlin's treatment of the subject brief: nonetheless, 

(continued) 
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it is indicative of the discipline’s broad scope of applica- 
tion. As with the filters. we are given the basis for an all- 
digital approach to the problem. The section on digital 
synthesis and modification concludes with a brief history 
and discussion of several music software systems. The bulk 
of the discussion centers on several algorithms and pro- 
grams developed and used by Chamberlin in his own com- 
puter music applications. 

The final section of the book concentrates on the design 
and workings of several real-world (commercially available) 
synthesizers and concludes with the author's view of the 
future of computer music synthesis. 

In sum, the range of topics in the book is impressively 
comprehensive, though their treatment is not always as 
detailed as you might wish. For instance, if your interest 
in computer music has been piqued by the recent pro- 
liferation of MIDI (musical instrument digital interface) 
equipment, you will be disappointed by the all-too-brief 
discussion of this important subject. On the other hand, 
newcomers to the field of computer music should be 
prepared for a challenge in assimilating the book's many 
technical details. 

Although І found the analog discussion dated. the hard- 
ware versus software issues weighted too much in the 
direction of hardware, and І would have liked to see more 
algorithms and fewer circuit diagrams, the information con- 
tained in Musical Applications is useful and instructive. You 
would have to collect many reference works to amass the 
details provided in this single volume. 


Donald Swearingen (100 Valencia St. #261, San Francisco, CA 
94103) is a freelance software developer, consultant, and musician. 


COMPUTER MUSIC: SYNTHESIS. COMPOSITION, 
AND PERFORMANCE 
Reviewed by Randall Graves 


udging from the level of mathematics used in Computer 

Music: Synthesis, Composition. and Performance, the intended 
reader will be significantly more a computer enthusiast 
than a musician. Charles Dodge and Thomas A. Jerse 
recommend their book as a class text, but I think most 
music students would have a hard time with much of the 
material. | envision the prime reader to be a personal com- 
puter hobbyist who would like to try some fairly involved 
exercises in musical physics. 

This volume covers most of the commonly used 
methods of music synthesis, and the level of detail enables 
a reader to imagine what a variety of waveforms will sound 
like. This task is not left to the reader's imagination, how- 
ever, as the authors supply several references to commer- 
cial music examples. 


ISSUES 

Several temperaments and the relative harmonic struc- 

tures of the intervals contained therein are explored, but 

the authors withhold opinions on their merits or applica- 
(continued) 
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tions. This rather aloof and cool presentation gives the 
book a somewhat stuffy feel. 

A very good section covers the conversion of analog 
waveforms to digital equivalents and back again, along 
with the various integrating types of functions used to ap- 
proximate the original signal when less than complete 
digital sampling is used. If your main interest is digital 
audio, you will find this section enlightening. 

The thorough discussion of the ear and the hearing pro- 
cess contains sufficient examples to make clear some basic 
principles of “voicing” Voicing is the arrangement of 
pitches within a musical piece so that a listener does not 
tire from inappropriate clustering of pitch groups. 


BASICS 

Dodge and Jerse explain how the basic concepts of syn- 
thesis are interrelated. The components include amplitude 
envelopes, harmonic spectrums of different waveforms, 
and various styles of modulation. and the authors han- 
dle them in a manner that does not require a great knowl- 
edge of physics. Given the approach of the book, how- 
ever, they should have included some examples of how 
to implement these functions in software. The advent of 
FM synthesis has caused many companies to rethink their 
hardware products, and a very good section in this book 
on FM will help both the computer owner and the user 
of performance-oriented synthesizers (such as the Yamaha 
DX series) to understand the programming nature of their 
instruments. 

Subtractive synthesis is covered both conceptually and 
practically with the role of filters extensively discussed 
using mathematical computation and algorithmic ex- 
amples. Music students might have trouble with this sec- 
tion, but ] recommend it for an enhanced understanding 
of harmonic spectrums. 


GAINS AND LOSSES 

| found the chapter on speech synthesis useful only for 
synthesizing telecommunication recordings. | think a 
general reader would be more interested in sampling and 
musical-capture techniques whereby the limitless articula- 
tions of the human voice could be used as a direct source 
and, if desired, processed with a computer for a variety 
Of effects. 

Once a musical example is composed. the next thing 
| want is high-quality production of the sound, and that 
requires a good delivery system. The psychoacoustics in- 
volved in hearing a replay of a computer music score and 
the actual delivery itself are the focus of a section that 
appealed to me greatly. Some very practical help was 
offered in these areas, which also introduce some elec- 
tronic signal processors for composition enhancement. 

For my purposes, this book is strictly a reference. | would 
point the novice computer synthesist to a more example- 
oriented work. The few functional examples here are all 
in FORTRAN, which would not likely be the language of 
most personal computer owners, and they would require 
translation. The comprehensive glossary however, is 

(continued) 
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ET (5 The bottom line is this: compare all you get with Open 
Access—a powerful Relational Database, Spreadsheet, 
Graphics, Word Processing, Time Management and com- 
munications—add in a new low price and you'll see 
why you can't afford to compromise any longer. 


But just in case you don't need all that Open Access has 
to offer... yet . . . we offer Open Access Entry for just 
$195. You get all the Open Access modules on a less 
sophisticated level, plus all the documentation necessary 
for upgrading to a complete Open Access package. 

Call today. 
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619/450-1526 
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“U.S. Version only Open Access and gi are registered trademarks of Software Products International, Inc.; 
Lotus, 1-2-3 and Symphony are registered trademarks of Lotus Development Corp.; 
Framework is a trademark of Ashton-Tate. 
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doubly useful, as it assumes the reader is new to the ter- 
minology. | recommend this book as an additional refer- 
ence to an existing computer music library. but not as a 
first or only work on the subject. 


Randall Graves (542 East 400 S, Springville. UT 84663) is a pro- 
grammerianalyst for Dynix Inc. of Provo, Utah. He composes. records, 
and perjorms electronic music. 


FOUNDATIONS OF COMPUTER MUSIC 
Reviewed by Stan Czarnik 


n Foundations of Computer Music, editors Curtis Roads and 

John Strawn bring together 36 articles demonstrating 
that the evolution of the "intelligent instrument" is des- 
tined to continue. The book is intended for both informed 
hobbyists and computer music professionals, but the 
sheer clarity of the contributions should quiet the fears 
of anybody curious enough to pull the book off the shelf. 


THE BINARY BEAT 

Computer music follows from a technology capable of rep- 
resenting sonic events in the form of binary digits. Indeed, 
digital conversion is what distinguishes computer music 
from its analog ancestor, electronic music. The first sec- 
tion of Foundations amounts to a survey of various digital- 
synthesis techniques, including additive synthesis, frequen- 
cy modulation, and waveshaping. 

The roots of the additive method go back to the ancient 
Greeks. This technique begins by decomposing sound in 
much the same way as a prism decomposes light into its 
primitive spectral components. The digital representations 
of these elements can then be transformed into highly 
precise analog signals. or the representations can be 
manipulated by the composer to make musical sounds 
never before heard. As contributor Neil Rolnick tells us. 
the restrictions imposed by additive synthesis forced his 
computer music team to do certain things "awkwardly or 
not at all” 

These difficulties are overcome to some extent by newer 
modes of control described by Curtis Roads in two elegant 
articles on waveshaping and granular synthesis. Waveshap- 
ing operates directly on the waveform. The key to wave- 
shaping is known as the transfer function, which can be 
thought of as a line on a grid with values between — 1 and 
+) on the horizontal axis and corresponding values on 
the vertical. Granular synthesis is another way of working 
with the waveform, only this time with little pieces of it. 
The number of ways in which grain samples can be re- 
arranged using a computer is endless, and the results are 
entirely unique. By systematic grain deletion a sound can 
be made to "evaporate" or, by reversing the process, 
coalesce and crystallize from the inside out. 


DEDICATED TO MUSIC 

Some sections of Foundations are devoted to computer 

music hardware and software, and joint consideration 
(continued) 


Two great reasons 
to buy Turbo Pascal: 
System Builder *99* and Report Builder *75° 


From the Designer Series" by Royal American Technologies. 
Now, experience the magic of 5th generation software. 


It’s a state-of-the-art program gen- 
erator that automatically builds a 
relational database application for 
you in just seconds. You just paint 
your screen and datafile layouts. 


SO EASY. . . ideal for entry level “coders” 


to produce relational database systems 
without coding. (Entry level guide with 
sample On-disk systems is provided.) 
SO POWERFUL ... it provides program- 
ming professionals with more flexibility 
and horsepower than any development 
tool on the market (guide is provided.) 


REPORT BUILDER CYCLE: 
Kay in the report parameters on screen 


Print your list 
. Newre pom for refarence 

ч ° Report element layout 
PENNE Key in the report data elements on screen 
hat Report Builder automatically writes the 
Beca") program code and links il to your datafile 

W Print your listing 

. иясе source code listings 
Compile the report builder code using the 
Turbo Pascal" compiler 
Attach the new report module to your 
system manu 


SYSTEM BUILDER CYCLE: 
Paint tha menu screens 

Paint the application screens 

Greases, Define the datafile(s) on the screen 


a key, em Builder automatically writes the 
wail 8 ret code and eai iu the datafiles 
теср nio a relational database 
Print your listi 
ы Prograrn eU Ge code listing © Datafile 
layouts — * Self-documenting program 
(Includes screen schematics) 


Compile the em Builder code using 
Turbo Pascal" compiler 


Start using the completed system 


"System Builder will generate 2,000 lines of program code in approximately 6 seconds. 


REPORT BUILDER FEATURES: 


* Automatically generates Indemed, Structured Source 
Code ready for compiling Turbo Pasca! (no program- 
ming nceded 

* Automatically interfaces to a maximum of l6 Datafiles 
created with System Builder 

* Supports Global Parameters such as Headings, Footers, 
Lines Per Page, Print Size and Ad Hoc Sorting 

* Produces reports containing an unlimited number of 
Sub-Headings, Sub-Totals and Totals 

* Page breaks on Sub-Totals 

* Report Builder will generate Report Programs which 
can contain Report Elements not just restricted to Data 
Elements. Reports can also include Text Strings, Vari- 
ables or Computed expressions containing references 
from up to 16 Datafiles 

e Use range input screens produced by System Builder ta 
allow End Users to select portions of a report as needed 
(i.e. specific account ranges can be requested) 

* Produces standalone Report Modules 

æ Easy-to-use Interface Program Lo access dBase Files 


SYSTEM BUILDER PERFORMANCE 
(Typical 10 screen 8 file/index application) 


SYSTEM 
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17 minutes 


TASK DBASE 111" 

60 minutas 
3 hours 
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14 hours 


Planning and Design 
Screen Painting 
Programming 


Elapsed time to 
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SYSTEM BUILDER FEATURES: 


* Automatically generates Indented, Structured, Copy 
Book Source Code ready for compiling with Turbo 

Pascal (no programming needed) 

Paint Application and Menu screens using Keyboard or 

Microsoft Mouse” 

Finished Application screens all use System Builder's 

In-Line machine code for exceptional speed 

Use fully prompted Screen Guidance Templates" to 

define up to 16 Datafiles per application, each recard 

having an Unlimited Number of fields 

Define up to 16 Index Keys per application databasc 

Paint functions include: 

— Center, copy, move, delete, insert or restore a line, 
Go straight from screen to screen with one keystroke 

— Cut and paste blocks of text screen lo screen 

= Draw and erase boxes, Define colors and intensities 

=- Access special graphic characters and character fill 

Supports an unlimited number of memory variables 

File Recovery Program Generator to make fixing of 

corrupted datafiles an automatic process 

* Automatically modifies datafiles without loss of data 

when adding/deleting a field 

Menu Generator with unlimited Sub-Menu levcls 

Experienced developers can modify the System Builder 

Develop systems for Floppy or Hard Disk 

Modify System Builder's output code to include Exter- 

nal Procedures, Functions and Inline Code 

« Easy-to-use Interface to access ASCII and dBase Files 


VARS, System Integrators and Dealers, 
let's work together. Your inquiries 
are always welcome. (415) 397-7500. 


**T think it’s wonderful... prospec- 
tive buyers should seriously con- 
sider DESIGNER even before 
dBASE П.” Mr. Greg Weale 
Corporate Accounts Manager, 


Computeriand 


“We used DESIGNER last year to 
program a major application. It 
saved our programmers so much 
time. We now use DESIGNER 
instead of dBASE Ш as our devel- 
opment standard!" 

Mr. Peter Barge, Director 
Services Division, Horwath & Horwath 


“DESIGNER has resulted in signi- 
ficant time savings .. . We use iton 
classical database applications?" 
Mr. Andy Rudevics, Director 
Andrasoft Corporation 


Royal American Technologies 
201 Sansome, Suite 500 
San Francisco, CA 94104 


(800)654-7766 
California (800) 851-2555 

Ask for Operator 105. 
Please rush me: ——— copies of SYSTEM 
BUILDER at $99.95 per copy; 
— Copies of REPORT BUILDER at 
$75.00 per copy. I’ve enclosed $5.00 
for postage and handling. California 
residents add 6% sales tax. 


Name 


Zip 


Payment: Check O Money Order 
(Cashiers Check (J AMEX 
OvVISA O MASTERCARD 


Expiration date 
Card Number 
Signature 


J0-Day Money-Back Guarantee. Not copy 


protected. $10 restocking [ee if envelope is 
opened. 
System Requirements System Builder/Report 
Builder: IBM PC/XT/AT*, or similar, with minimum 
256K RAM, dual floppy drives, or hard disk, color 
or monochrome monitor, MS? or PC DOS! version 
2.0 or later, Turbo Pascal Version 2.0 oc tater 
(Normal, BCD or 8087 versions) 

tademafks of Imernatiosal Биылгы Machisci Corp 


hr 
*Trademark of Microsoft Corp. 


ав эш шы ош шш ыш йш ши шш иш ыш nr Ir ша эш ыш шш шш шш шш тш rr 


"Turbo Pascal и в regiuered trademark of Borlund Га етп. J 


“dBASE is a reg cuered trademark of Ashaca- Thie. 


ши ио шт шо ша m шл шш иш ыш шш m e эй 


JUNE 1986 • BYTE 71 


р иа ара Ê 


‚ж ар mm 
меш ш УЬ 
wane ар Жош = 


aeven omn 


Coy зн а ae вр oe Е Ж. 
ча ар р ш шч шош = 
г > ш) ar рй op mm 


I3 шч ар т че E Edd 


baec mm] 


arm ue e mp b айы ге 
a ar nr oe С Е, д. д 
т 


Introducing the 
Classic РС/ХТ/АТ 


System Word Perfect™ and more. 
А It's fast! Three users run at mere AT 


speed, five users run at XT speed. 

It’s the multiuser system that gives you It's a true multiuser system, with DOS 3.1 
what you've been looking for. Full IBM PC" record locking and file sharing. You have all the 
software and hardware compatibility. High- benefits of a multiuser system; Data, software 
speed performance. Cost savings. and peripheral sharing. Better communication. 

It delivers full DOS 3.1 compatibility. You Enhanced efficiency. 
can run all popular PC/XT programs. Each user is a complete PC. Simply con- 

Even single-user programs run in true nect an IBM or IBM compatible monitor and 
multiuser mode. And you can run new рго- keyboard to your PC/XT/AT and you've added 
grams created for multiple users and networking a new user with up to 640K. Each user runs 
with more sophisticated record-locking, includ- independently while able to share files, records, 
ing dBase™ RBase 50007" Open Systems?" programs and peripherals with other users. 


ЕМ PCIXT/AT is a trademark of international Business Machines, dBase Js a trademark of Ashton-Tate, АВахе 5000 is a trademark of Microrim, Word Parfect is a trademark of SS! Software. 


Get your hands on the multiuser system 
you've been waiting for . . . the CLASSIC 
PC/XT/AT Multiuser System. 

Visit your local Computerland today or 
call us for the name of your nearest dealer. For 
more information call 800/ 392-8324, in CA 
800/ 338-0777. CLASSIC TECHNOLOGY 
CORPORATION, 2090 Concours Dr., 


San Jose, CA 95131, 
408/434-0333. 
And to top it all off, 25 40% the cost of 
LANs. Now you can add more users to your CLASSIC... 
existing PC/XT/AT instead of buying more PCs Everything you always 
and LANs. wanted in an IBM. 
In a word, its ut... 
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m Fault free operation 

m ideal for process control 
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8 Buffer Manager 
ш Integer Math Library 
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= DOS File Access: 6809 
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E On Board 256K Display Memory 
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Enhanced Color Monitors 

E Runs the software supporting IBM 
EGA card 


SEGA Board 


Order Tol! Free (800] 826-0267 
In California Call (415) 651-3355 
SOURCE ELECTRONICS CORP. 
45277 Fremont Blvd., #6 
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seems appropriate. This is because of a noteworthy trend 
in the creation of intelligent musical instruments: What 
once went into software is now going into hardware—the 
design of dedicated real-time music computers. 

One reason for this phenomenon is speed. The execu- 
tion of computer music in real time calls for as much pro- 
cessing power as performers can get their hands on. This 
was one major impulse behind the well-known Structured 
Sound Synthesis Project (SSSP) at the University of 
Toronto. This need for speed is also behind the ap- 
pearance of Chuck Hastingss piece on do-it-yourself 
emitter-coupled logic (ECL), some of the quickest stuff 
around. The project described is a 24-bit stored-micro- 
program computer capable of 900,000 fixed-point multi- 
ply instructions per second. 

Another reason for turning to hardware involves the 
nature of musical composition, as Otto Laske points out. 
Rarely does a composer stick very long to a "top-down" 
or "bottom-up" approach to the material. Abrupt shifts 
between different musical perspectives lie closer to the 
norm. A change desired in the "feel" of a score may re- 
quire subtle notational alterations; by the same token, 
replacing four eighth notes with eight sixteenths may af- 
fect the feel. This kind of flexibility is very difficult to get 
in musical software. Section IIl. "Software Systems for 
Music.” shows how complicated it can be to get around 
this problem. 

The joker in the pack is John Myhill's progress report 
on the creation of a "semistochastic music language, a 
computer program designed to produce sequences of fre- 
quencies that are neither random nor non-random.” En- 
tirely random "music" is noise. No problem there. But what 
is nonrandom music? Myhill found the answer lies in 
periodicity: In a nonrandom series of sounds, any given 
sonic duration "says something" about the duration that 
follows it. Myhill can now program a computer to make 
polyrhythmic music in which one voice becomes increas- 
ingly coherent while another voice disintegrates. 


PERCEPTIONS 

Roads and Strawn end the book with three articles focus- 
ing on how computers can not only help create music but 
understand it as well. Stephen McAdams and Albert 
Bregman. for example, explain how the automated manip- 
ulation of sounds can shed light on the workings of 
musical perception and illusion—why we hear what we 
seem to be hearing. 

Foundations of Computer Music is one of those rare com- 
puter books that will not be out of date by the time you 
get a chance to read it. The editoria! philosophy is under- 
scored consistently from cover to cover. Foundations covers 
the basic things that everyone with a serious interest in 
the automation of music needs to know before breaking 
new ground in this realm of limitless possibility. 


Stan Czarnik (2716 West Evergreen Ave.. Chicago, IL 60622) is 
a teacher, musician, and technical writer whose hobbies include ex- 
perimenting with high-voltage electricity. 
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For the beginner, KnowledgeMan/2 has our 
extensive menu system with supporting help 
screens and easy-to-use documentation. The 
experienced user may turn off the menus to use 
KnowledgeMan/2's power through its time-saving 
command language or procedural language. Every- 
one can use the optional natural language features 
to ask for information in plain English. 


For details on how you can enter "The $1,000,000 
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ELECTRONIC AND COMPUTER MUSIC 
Reviewed by Gregory Lent 


n this informative treatise on the history of electronic 

music, Peter Manning takes us back to 1897, when the 
Dynamophone was patented by Thaddeus Cahill in 
Holyoke, Massachusetts. It was the first fully developed 
sound-generator system that was operated via a keyboard. 
It weighed 200 tons and cost $200,000. Numerous interac- 
tions between composers and scientists prior to 1945 are 
highlighted at the beginning of the book. The four sec- 
tions that follow cover developments from 1945 to 1960. 
new horizons in electronic design. the electronic reper- 
tory from 1960, and the digital revolution. A bibliography 
and lengthy discography are included. but unfortunately 
this historical perspective does not mention MIDI. 

After World War 11, the revival of the arts was accom- 
panied by advances in technology that provided incen- 
tives for American institutions to support the development 
of electronic music. In Europe, Pierre Schaeffer's ex- 
periments led to the discovery of the amplitude envelope 
(attack, body, and decay). This work includes such tech- 
nological leaps as the birth of the transistor in the 1950s 
and the first voltage-controlled synthesizer. The book con- 
tains figures showing frequency and amplitude controls. 
waveforms, etc.. that assume the reader has a background 
in the science of sound. Conversely. there are also basic, 
almost mundane, descriptions of hardware, such as how 
joysticks were used to control some early synthesizers. 

Computers become the focus of the book in the digital 
revolution section, with descriptions of hardware, lan- 
guages, and the history of how computers were used to 
synthesize music. It seems that most of the work in the 
early 1970s was done at universities, with the exception 
of Bell Labs and IRCAM in Paris. 

The desire to create interactive, real-time facilities 
resulted in systems such as the VOCOM, developed at 
EMS Studio in England. and the Synclavier, developed at 
Dartmouth College. Other synthesizers are discussed. al- 
though most have more memory or have been super- 
seded since this book was written. 

The main drawback of Electronic and Computer Music is its 
failure to mention MIDI, which became the standard after 
the winter NAMM (National Association of Music Mer- 
chants) show in 1982, Because this book was published 
in 1985, at least a mention in the "outlook for the future" 
concluding chapter would have contributed to its historical 
relevance. Of course, MIDI has advanced so rapidly since 
1982 that Manning could have written another book of 
equal length on that topic alone. 

Overall, this book is an excellent reference on the history 
of electronic music from the late nineteenth century to 
the mid-twentieth century. It fails, however, to bring the 
reader up to the present—an insurmountable task in an 
industry that doesn't stand still long enough for analysis. Ш 


Gregory Lent (POB 721. Peterborough. NH 03458) is a musician 
and composer currently working with the Synclavier and other MIDI- 
equipped instruments. 
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Before you buy DBase 
ПІ, QuickCode and 
Clipper, look at 
TAS-Plus 


TAS-Plus just made it faster, easier and 
cheaper to build database applications. 

TAS-Plus combines the power of a 
Relational Database with the ease of a 
Program Generator. Then TAS-Plus adds 
a Runtime Compiler to produce 
lightning-fast finished code. 

Look at what TAS-Plus gives you: 


Relational Database 

4th Generation Language 

Screen Painter 

Program Generator 

Report Writer 

Source Code Editor 

Runtime Compiler 

TAS-Pius gives you power where it 
counts. You can store up to 65,000 
records, open up to 16 files at a time and 


enter up to 10,000 characters per record. 
TAS-Pius even reads your old DBase fiies. 


BUSINESS 
va^ TOOLS 


Tha faliowing are registered trademarks of these companies; 
TAS-Pius, Tha Accounting Solution, Business Tools, Inc; 
DBase ill, Ashton-Tate; CP/M, Digital Research; IBM РСЛСТАТ, 
International Business Machines Corp; QuickCode, Fox&- 
Giller; Clipper, Nantucket Inc. 
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ЕБ ‘for you to order today. For information or 


With TAS-Plus, you can start building Washington residents call 1-206-644-2015. 


professional database applications on _ ы (uxo. жа 
day one. Just “paint” the screen the eel at ae ee | " 
way уои want and TAS-Plus writesthe — |] AX 5 T 

program for you. You can even paint | 

using different colors or graphic 

characters. And custom reports are just 


E 


NOT COPY-PROTECTED 


VEGI n Lamm fa Se Малла 
y ES! Hush me tq Кант rama. 


— тн 


as easy. Oty, hom Prica Subtotal 
TAS-Plus has over 86 commands and TAS. pag 
200 options available in its Source Code ® 
Editor, so you won't run out of room to J Seeing edass USA, Shipping 
grow. | mo DR Tax 
WA res add $5.50 Tax 
Easy to use features , Amount Enclosed | 
Add new databases quickly and easily. ۾‎ тол 1 
Add, change or delete records without р Me™: | 
any programming at all. y Shipping Address: " 
Browse through your database and see | 
multiple records on the screen at the 
same time. | у 
Restructure capability allows you to State: __ їр 
change existing databases without 1055 8  taephone: 
of any data. | eret Юю йй a 
All this for just 569 ‚ Credit Card Expiration Date: | 
TAS-Plus would be respectable at any р Cem Number. | 
price, at $69 it’s awesome. | Name on Card: 
30 day Money Back Deal — = = = = = = = = = = = 
TAS-Plus comes with a 30 day money BUSINESS TOOLS INC. 


403B-B 128th Ave. S.E., Suite 256 


back guarantee (less $15 handling fee]. Bellevue, Washington 98006 


TAS-Plus is available for the IBM 


РСІХТІАТ and fully compatible (206) 644-2015 
computers. Limited versions available — "ae | 
for CPIM and non-IBM machines. —— (senor ы 
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EVENT 


QUEUE 


june 1986 


ENGINEERING SUMMER CON- 
FERENCES, Ann Arbor, MI. 
Engineering Summer Con- 
ferences, College of Engi- 
neering, The University of 
Michigan, 300 Chrysler 
Center. North Campus, Ann 
Arbor, Mi 48109, (313) 
764-8490. June-August 


VISION '86: APPLIED 
MACHINE VISION CON- 
FERENCE AND EXPOSITION, 
Cobo Hall, Detroit, MI. 
Vision ‘86. One SME Dr.. 
POB 930, Dearborn. MI 
48121, (313) 271-0777. 
June 3—5 


1986 NATIONAL EDUCA- 
TIONAL COMPUTING CON- 
FERENCE (NECC '86). San 
Diego. CA. NECC '86, Uni- 
versity of San Diego. School 
of Education, Alcala Park, 
San Diego, CA 92110. (619) 
260-4539. June 4—6 


THIRD ANNUAL CONFERENCE 
ON WRITING FOR THE COM- 
PUTER INDUSTRY, Plymouth, 
NH. Dr. Richard Chisholm, 
Reed House, Plymouth State 
College, Plymouth, NH 
03264. (603) 536-1550, ext. 
301. June 7 


ASSOCIATION OF SMALL COM- 
PUTER USERS IN EDUCATION 
19TH ANNUAL SUMMER CON- 
FERENCE, Myrtle Beach, SC. 
Jack Cundiff, Horry-George- 
town Technical College. Con- 
way, SC 29526. june 9—11 


NATIONAL DATABASE & 4TH 
GENERATION LANGUAGE SYM- 
POSIUM, New York, NY. Soft- 
ware [nstitute of America 
Inc., 8 Windsor St., Andover, 
MA O1810, (617) 470-3880. 
June 9-12 


NETWORK MANAGEMENT/ 
TECHNICAL CONTROL, World 


78 BYTE - JUNE 1986 


Trade Center, Boston. MA. 
CWiConference Management 
Group, 375 Cochituate Rd.. 
Framingham, MA 01701, 
(617) 879-0700. June 9-12 


SUMMER 1986 UNIX Con- 
FERENCE AND EXHIBITION. 
Atlanta Hilton Hotel, 
Atlanta, GA. USENIX Con- 
ference Office, POB 385, 
Sunset Beach. CA 90742, 
(213) 592-3243. [une 19-13 


24TH ANNUAL MEETING OF 
THE ASSOCIATION FOR COM- 
PUTATIONAL LINGUISTICS, 
Columbia University, New 
York. NY. Don Walker (ACL), 
Bell Communications 
Research, 445 South St.. 
MRE 2A379, Morristown, Nj 
07960, (201) 829-4312. 

June 10-13 


CLINICAL LABORATORY COM- 
PUTER SYMPOSIUM, Ann 
Arbor, MI. Betty Phillips, 
The Towsley Center for Con- 
tinuing Medical Education, 
Box 057, The University of 
Michigan Medical School, 
Ann Arbor, MI 48109-0010, 
(313) 763-1400. 

June 12-13 


C '86—INTERNATIONAL COM- 
PUTER EXHIBITION COLOGNE: 
COMPUTER, SOFTWARE, ELEC- 
TRONICS, Cologne. West Ger- 
many. KolnMesse, РОВ 
210760. D-5000 Cologne 21, 
West Germany; telephone: 
(0]1221-821-1: Telex: 8873426 
mua d; in the US.. Hans J. 
Teetz. German American 
Chamber of Commerce Inc., 
666 Fifth Ave.. New York, NY 
10103, (212) 974-8836. 

June 12-15 


MANAGING INFORMATION 
SYSTEMS EFFECTIVELY, 
University of Western 
Ontario, London, Ontario, 
Canada. Canadian Informa- 
tion Processing Society, 243 
College St.. 5th Floor, 
Toronto. Ontario MST 2Y1. 
Canada. (416) 593-4040. 
June 19-20 


SYNERGY ‘86: CONFERENCE 
ON FUNCTIONAL INTERFACING 
FOR COMPUTER-INTEGRATED 
MANUFACTURING {СІМ), 
Universal City, CA. Cheri 
Willetts. Society of Manufac- 
turing Engineers, One SME 
Dr.. РОВ 930. Dearborn, MI 
48121. (313) 271-1500, ext. 
374. June 16—18 


1986 NATIONAL COMPUTER 
CONFERENCE (NCC '86). Las 
Vegas, NV. NCC '86, Ameri- 
can Federation of Informa- 
tion Processing Societies 
(AFIPS). 1899 Preston White 
Dr.. Reston, VA 22091. (800) 
622-1986. June 16-19 


FACULTY INSTITUTE ON 
STUDENT CENTERED COM- 
PUTER EDUCATION—COM- 
PUTERS: TOOLS FOR PROBLEM 
SOLVERS, Lincoln, NE. Mindy 
Brooks. Union College. 
Lincoln, NE 68506, (402) 
488-233]. June 16-20 


SECOND ANNUAL COMPUTER 
UsERS CONFERENCE FOR 
DELAWARE TEACHERS. 
Delaware State College. 
Dover. DE. Dr. William ]. 
Geppert, Department of 
Public Instruction, Townsend 
Building, POB 1402. Dover. 
DE 19903, (302] 736-4885. 
june 18 


IF YOU WANT your organization's public activities listed in BYTE's Event 
Queue, we need to know about them at least four months in advance. Send 
information about computer conferences, seminars, workshops, and courses 
to BYTE, Event Queue, One Phoenix Mill Lane, Peterborough. NH 03458. 


COMPUTER VISION AND PAT- 
TERN RECOGNITION, Miami 
Beach, FL. IEEE Computer 
Society, 1730 Massachusetts 
Ave. NW, Washington. DC 
20036-1903, (202) 371-0101, 
June 22—26 


AUTOCAD ExPo '86. 
McCormick Place, Chicago. 


. IL. Peggy Steffens, Autodesk 


inc.. 2320 Marinship Way, 
Sausalito, CA 94965, (415) 
332-2344, ext. 703. 

June 24—26 


1986 INTERNATIONAL CON- 
FERENCE ON COMPUTERIZA- 
TION OF MEDICAL RECORDS: 
SECOND GENERATION OF 
PATIENT INFORMATION 
SYSTEMS, San Francisco. CA. 
Institute for Medical Record 
Economics, 121 Mount Ver- 
non St.. Boston, MA 02108, 
(617) 523-4449. 

[une 25—27 


CAD AND ROBOTICS IN 
ARCHITECTURE AND CON- 
STRUCTION. Marseille. 
France. Viviane Bernadac, 
(IRIAMACMCI, 2. Rue Henri 
Barbusse, 13241 Marseille 
cedex |, France: telephone: 
9] 91 36 72; Telex: Mistel 
440860. June 25-28 


1986 CARNAHAN CON- 
FERENCE ON HARMONIZING 
TECHNOLOGY WITH SOCIETY, 
Lexington, KY. John Jackson. 
Electrical Engineering 
Department. University of 
Kentucky, Lexington. KY 
40506-0046. (606) 257-3926. 
June 26-27 


FORESTRY MICROCOMPUTER 
SOFTWARE SYMPOSIUM, 
Morgantown. WV. Division 
of Forestry, West Virginia 
University, Morgantown, WV 
26506, (304) 293-294]. 

June 30-luly 2 ш 


| 


You've got a great idea . . . 
‚ . . you're ready to write your programs. 

You don't want to be sidetracked by all the paper- 
work. With Manx Aztec C and the ingenious make 
function, your creative processes won't get bogged 
down in program administration and housekeeping. 
Manx Aztec C has the most sophisticated, hardwork- 
ing program administrator available to you. Once 
you've described your project, adding new features or 
enhancements is simple. You never have to concern 
yourself with the repetitive, tedious task of rebuild- 
ing your systems. 


The development process moves quickly. Com- 
piles, assemblies, link edits . . . all finish in record 
time. 

Manx Aztec C is the fastest, most efficient C de- 
velopment system in the industry. Benchmarks show 
it... reviews commend іё... users praise it. 

You're ready to test the program. You're ahead of 
schedule. The Manx Aztec C Source Level Debugger 
shows you the exact C language statement giving you 


a problem. You fix the problem quickly . . . you're C-terp, Plink-86, FirsTime, C Util Lib, 
still ahead of schedule. and others. 

You've got some time for fine tuning. abon 
The Manx Aztec C Profiler examines S 
your program, tells you where the slow NOTE — M 
spots are and validates your test pro- в 2 =, 
cedure. A few changes and it’s exactly | = 
what you wanted. | сна ан 
You've made it! cmm 2 
Se IG TT гт ago rg ые = = 
Aztec C is available for MS-DOS/PC ‘Kast 
DOS. Call for details on Macintosh, ulii ы poker Е 
Amiga, Apple II, CP/M-80, e poe. zpbugae ^ uc Ube — 
CP/M-86, TRS-80, ROM and others. DET, 207 сш ibe — 


To order, or, for information 


Call Today 
1-800-221-0440 


In NJ or outside the USA call 
(201) 542-2121 

30-day satisfaction guarantee. Special Discounts 
are available to professors, students, independent 
developers, and on a “trade-in” basis. Site licenses. 


Manx Software Systems 
One Industrial Way 
Eatontown, NJ 07724 
Pounda F'orguler Systems, Lid. PHACT TM PHACT Assoc. PREG, PINKS TM поета db. 


Акер, C-terp, PC-lint, TM Gi Software, C-tree TM Faircom, Inc.,‏ ل 
C TM Crea сеа Solubons, Appie II. Macintosh TM Apple, Ine. TRS-80 TM Radio Shack, Amign TM‏ 


Inquiry 199 


Aztec С... The Best С 


Frees the genius in you 


" .„ „a superb linker, a profiler, an assembler, 
and a set of development utilities are only the be- 
ginning of this package . . . performed admirably 
on the benchmarks, with short compile times and 
the best link times in this review . . . includes the 

| most professional make utility . . . documentation 
is clear and complete. There is no doubt that this 
is a valuable and powerful programming en- 

| vironment." Computer Languages Feb. '86 


' ,. . execution times are very good, close to the 
| best on most tests...” PC Tech Journal Jan. '86 


“ Easily one of the fastest compilers overall... 
library provides a lot of flexibility . . . generates 
small .EXE files." Dr. Dobbs Journal Aug. '85 


C'Prime (Compiler, Assembler, Linker) $ 99. 
Aztec С 86-а Developer's System $299. 
Aztec C 86-c Commercial System $499. 
PC ROM (8086, 68000, 8080, or 6502) $750. 


Third Party Software for Aztec C: HALO, PHACT, C-tree, 
PRE-C. Windows for C, PC-lint, PANEL, Greenleaf, db Vista, 


o a = 
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Simply put: THE “highest quality and 
best value in computer products anywhere. 


THE™ 


commitment to our 


Bêl customers is compatibility, [@Ф 


quality, value, 
service and support 


THE ™ backs 
every product with a 


45 DAY 


MONEY BACK 
GUARANTEE 


and a 


WO FULL 1 YEAR 
>) PARTS AND LABOR 


THE " MULTI 384 


This multi-function card features 
0-384K memory, a parallel printer port, 
a serial port for communications, 

a clock/calendar with battery backup, 
and a software bonus that includes 
RAMdisk and other utilities. retai 5155.00 


_$72.00* 


Special Wholesele Price 


THE “COLOR CARD 


100% compatible with the ІВМ" calorcard 
with display modes of 80x25 alphanumeric 
and 320x200 graphic. Remit Price $105 00 


"5: $60.00* 


THE" 576K MEMORY + 


Supports 0-576K of available memory and is 
compatible with all [BMM PC'S. sui Price 366 00 


wi $37.00* 
THE ™ PRINTERFACE 


Supports all text and graphics features 
and is fully compatible with third party 
software. teu Price £29.00 


wt $18.50* | 


THE "MODEMS 


100% Hayes compatible 


THE ™ 1200 COM EXTERNAL 


This self-testing 1200 BPS modem comes 
with auto answer,auto dial, auto redial and 
a built-in speaker. Retail Price $275.00 


56 129.00* x 


THE ™ 1200 COM INTERNAL 
Features auto answer, dial and redial, with 
a built-in speaker, RS 232-C serial port 
and PC Talk III. Retait Price $255.00° 


= $119.00* 


THE "2400 COM EXTERNAL 

Eight times the speed of a 300 BPS unit 
makes this 2400 Baud modem truly 
affordable, and we've made it truly 
compatible. With auto answer, auto dial, 
auto redial, and a built-in speaker with 
volume control. Retail Price $519.00 


52: 6277.00* 


| THE ™ H720 MONO 
| This monochrome graphics card with 


printer port features 100% IBM " and 
Hercules" compatibility, at a fraction of 
their prices. Retsil Price $155.00 


m. $73.00" 


THE™20MB HARD DISK 
Featuring a formatted 20MB half 
height IBM™ PC compatible internal 
disk drive, controller card, connecting 
cables and installation manual. 

Retail Price $675.00 


x $395.00* 


THE "MULTI 1/0 

Feature for feature, THE " matches 

the AST" ИО + and comes up a winner, 
with serial/parallel and game ports 
standard, (a second serial port 
optional), a clock/calendar, RAMdisk 
and print spooler. Reta Price 5110.00 


$60.00* 


Special 
sale 
ce 


THE "2MB RAM 

This Intel" spec board will give you up to 
2MB's of expanded memory. Enough to 
run memory intensive software such as 
Framework, Symphony and Microsoft™ 
Windows. Retail Price $225.00 


$129.00* 


THE “EGA PLUS 


With 256K and parallel port is ideal for 
high resolution graphics display of 
Microsoft Windows, “ AutoCAD, " and 
other graphic software. IBM ™ ЕСА 
compatible. Remi Price 5485.00 


wet $269.00* 


enm aen" Thompson, Harriman and Edwards Computer 


THE" + is compatible with all business, 
professional and personal software written 
for the ІВМ "РС. It will also enhance 
your productivity with its ability to switch to 
an 8 megahertz clock rate, enabling you to 
run your software twice as fast as the 
ІВМ "PC. THE™ PC + also comes 
standard with an "АТ" style keyboard, 
correcting the inefficiencies found by 
ІВМ "оп their regular PC keyboard. 

640K standard on the mother board will 
allow you to run memory intensive 
programs such as Lotus 1-2-3, DBase Ш 
and Framework without adding extra 
memory cards. Plenty of power, 

with a 135 Watt source and 

lots of room for expansion 
with 8 card slots is also 
standard. Base unit 
includes: 640K RAM, 
Computer with 

One 360K 514" Floppy 
Drive, Dual Turbo Clock 
Speed, 8 Expansion 

Slots, 135 Watt Power 
Supply, "AT" Style 
Keyboard, Full 

] Year Warranty 

and 45 Day 
Money Back 
Guarantee! 
Retail Price $829.00 


Special 
Wholesale 
Price 


b 
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Thompson, Harriman and Edwards 
Computer Products Company Ltd. 


THE MOST INCREDIBLE 
COMPUTER HISTORY, FROM 


eg 


TM — Registered Trademarks of TBM/AST Reseatch/Microecft/Merculas/Hayes 


compatible, 
360K 5.25" 


Disk Drive, 
Turbo Speed, 
"AT" S tyl e 


Special Wholesale Price 


Dealer Inquiries Call THE " at (312) 642-9626 
319 West Ontario Street, Chicago, Illinois 60610 


ETWORK 


BUY HARDWARE AND SOFTWARE AT WHOLESALE +8%, 


AND GET 14-30 DAY SOFTWARE RENTALS“... 


Listed below are just a few of the over 30,000 products available at our EVERYDAY LOW PRICES! 
The Network carries products for Apple, IBM, CP/M and most other popular computer families. 


GAMES & EDUCATIONAL SOFTWARE FOR YOUR APPLE // & MACINTOSH 
Paasa 


and 11 ehigping and handling for esch Dtis ordered Irom bee ) 


GAMES & EDUCATIONAL SOFTWARE FOR YOUR IBM 
(Phe isse anti 11 chappi and handing for each tie ordered from baie | 


FRUTA ILI. V Tecum 
АП nro io PC DOS w ian $21.05" pintocom Dasr w Suspendi 524 00” 
ATI ito to BASIC 2300 3 Microeoft Fight битиг 700° 
Biuetush Cheats (Your buger 34.4" — Mouse Gystems PC Рие Ает your PC ا‎ 
Olueehip Aübonaee СЫ Baron c Tycoon 19.75“ info А Col Масимо! 
Broderbund Lode 17.28' — Scarborough Master Type 19.7$* 
CBS Gover Grape Maco Easy 40.00" Serea On-line Cossire ر ا‎ 
CBS Aastenng tw SAT 60.02" бето On-Line iing y Ques N 24.75 
COEX Tarang for Wordster 17.28" Holobyte САТО 1000" 
Compreneneive Meg fo Persona Comping ë 26.50" p Gpnnakar Agras Zoo Kem Comp 16 25* 
Davidson Alaih Ataster Word? Atach’ 11.50” Story Мастчо Face Mar Mey Dice. Dukha 
Osvidson Speed Meader ii 11.00* Ahmes & Rae 
Науса w 24.00* Сена Drawmg 22.75 
(гъска 005 СЕТЕ" p.Spinnaker Mosi Аталпо Png 20.77" 
indieidusi The instructor 34.80"  Sublogic Night Mission Prabal 1828) 
Pintocom Jon 1 ov Winwes 19757 Мема) Combinaiice Асо Cookbook TM" 


BUSINESS SOFTWARE FOR YOUR IBM 
(Pinger scit $2 50i арр sid fasces ior wach bite ordered rom baina) | 


br Aznton-Tato Dirse M $345.07 MicroPro ioana 2000 209.00 
b Ashion-Taba. гайга Ш 34&.00: Морго Рота’ 2000 » 289.00" 
Borland Tuto Pascal 36.00" — Microfüm AGase 5000 2289.00" 
Borignd SadeKick (Provectes) 14.50" Microsoft C Compher 208.00" 
Borland SuperKey 29.797 Microwoh Word-Lates Vepar? û 22.00" 
BFA GL AA oc AP 262.00 Microsof Айлун 152.00 
BPI Aura 282.000 Microsof Moute 107.00" 
BUSINESS SOFTWARE FOR YOUR APPLE // & MACINTOSH BPI Parsona! Account 43.79" Monogram Dolus 2 Sense 95.00" 
(еше acid $F 50 рону end handing tor tach tiis ordered from below | Tirreno $364" i» Multi mata mate (ited Versagm 100.00 
. [|y Coriral Point Сору й PC 20.00" Nornan Моол hies 3 1 4100" 
Appio Works $190.00" P» Microsofi Word kv Macmtosh 3102.00 Conceptual instruments Desk Organi 197.907 Case "hy Word Plus 75.007 
Borland international Turbo Pascal 30.00" I». Microsot! Fdo Ar Macnish 109.09* Digital Research DA L "94" o POS - 
190.00* b» Microsoft Atitpran for Масу Digital Research Germ Desisop 25.00" AR INV Gt AP Team Mor 
Research. Gom Craw Power Base Pcasr Base 11.00" 
Enentronics Enerpraptnics 1307 esl World GC AP AR о Of WV on. 36 0.00" 
Funk Software v3 22.00 Romon ProKey vison 3 69.00" 
pitarvaed Monod Propet Monge 178.00^ — Ryan MeFeriend АМ COOOL Dev умет) $20.00" 
Marvard Tota! Proyect Manager 122$00' psamns Senne Ш Word Processor 207.79 
Human Edge The Маточне Edge 7200" p Satellite Software HWord Poderi 180.00" 
Human Edge hing Prover 22.00! Soner Fancy 125.90" 
infocom T —Ó- 4 Software PFS Fae Wie Graph saoo 
Ling ¥ideoteat Tros Phan Mac k 64.00" PFS Fie Wnte or Graph 61.50" Шиле Woks im 1 Software Publiehing PFS © роп #4 00" 
Mam Street Fave Mac Only 6700" Stoneware ОВ Master-Mac Too! euo ||? ro Ag a venne — "A me Borcim № д 
PMECA Мата зету yeu Money rsr Telos Fitewmon io Mac 55.00" nowiedoeman Menara Abiy 


HARDWARE FOR YOUR APPLE // & MACINTOSH 


HARDWARE FOR YOUR IGM 
(Please add shipping and handling charges tound in йайса sext to price.) 


(Please edd парро nod handling charge found iv tatica arat 6o priom. | 


DISK DRIVES DISK DRIVES рас) MODEMS ызаны 
шир Omega Bornoutr Box $2,700.00" (43:0) THE internal 1200873 Modem near (2507 | 
sxmov (700 Dus! 10MB Drves — Low Cost Shot Siot Hayes Compatible Maden 
PPC Петог IMAD INTERNAL 17 з оо” н " 2008 
ган m dem Mehl Айо" Cene Pics lowe price marcom &VTIOO Етан Р س‎ 
Corvus 5 SMD Heed Dove Se eS PC Network. 1048 Tape Backup 385.00 (894) Hagen Smarimodem 12008 Alone 250r (250 
Omega Маслоу SUG Fiemovetée 1.280.007 (27 00 Prometheus Promodern 1200 799.00" (000 Same ол used in Compaq s DeshPro! Prometheus Promodem 12008 кет ZBOT (250 
Orre lor Maoniosh «Mac Pach PC HetworkAT42M4Bintermal Hard Desh 1,050.00" (24 BS) 
Micro Sci А2 14JX8 Ore 1504 (500) Zoom Zoom ingen ae 9500 (250 ISMS Access Tene-Comes Compieie VIDEO CARDS 
Aat ihe Apples Own Mrcromodem Compahbie-Free Doe Jott PC Network 20MD Таре Backup 406.00" (00.09) 
Micro Sc Foppy Contraer 5509 250 ACCESSORIES Най Harpu tomal эк contrafiar Hercules Color CaniwParaiiel Poet SHADY (249) | 
p Paradise Mac ЮМ Hard Оте 5800.00" (1220) CCES PC Network2OMB internal 12 Height 395.007 (848) jeHerculas Monoctvome Graptecs Сэм? 283007 42 50) 
Apple Масина Сатук Case SERA (740) Hand Deve-Dy Seagalo or Microscence Paradies Mocuiar Grapiecs Card anar (759 
р Paradise Mac SOME Hard Deve 830.00 (10-08) Appie Мастисал Secunty КИ 1900 (7.601 || PPC Hetworh Aut Hegn DS DD Crea ASOF (127) THE EGA Cione 269.067 i2 50) 
PPC Вны ALN f arrena Dom Shoe 2 io Hayes Mach IT Joystick sp (050) 00% Hayes Сета" 
kr Appie C кеге Button for iat MULTIFUNCTION CARDS b» Tit Com Cam ооо 50) 
Rana Fide { 163€ Driver 3250€ (500 бегу — е ри sor 2350 
Tecan CARI Faros лазе Dre Ex MAC 999.00- (21 58) Kensington Dust Cover lor MAC ?9* (130) Apparet AT Ram Expansion Сага $13300 (250 Quedram Quad EGA + 346.00 (250 
Ticmar ORM MAC Dove SPLOT (2158) — or Imagerie PAST SaPuaPtus" Wert бал 195.00" (2509) Graphics Adaptor 
Tecmar SAE MAC Drwe Upgrade 1.23500 (26 68) Kensington Starter Pack wor mon || AST Ours” 12000" (250 pry (rapta Pasi (99.00" (250 
send ABT Advantage for АГ" 35500 (250) 
BOARDS AND BUFFERS Everes Mac Carat 64 160.00" (250 ACCESSORIES 
THE 5760 Memory Ent e OK 37.00 (250! pinni Nome OBOD Olekettes ам (oo 
THE 4448.394 Boat TRO 1710) Guaranteed kw LAH Nol Gonene' 
moon А clone of the АВТ" ~ БаР" POSOD Guth Anto Special ren. 
Microtek Dumping / GK 55.00" (250) Konia Xosteped Touch Tablet TRO" (1 Includes up fo 3@4КЬ of expantion Packaged e^ SÛ w^ sheaves arti mbait 
Orange Macro Grappler > 600° (25) MAR Sup-R-Mod AF Moduiaton M00 (130) memory ? tena T parallel. ! game Goarantoed for Lo 
(2 $0) port a clock! calendar and BPC Network Арсения 130 Wan TQ" Ii 
software Шатаа m ЦЬ РС Pont Sungry - Gati youd PC Pe ése 
(250 РС Network 5500 Dishettes (Box of 10) T9& 11.00) ||P 19 6 FO Pus lt Clone 4000 (230 ^ Capacity as aa XT Goog tor add n Tape Онего 
Quedram o RAM 80 SOO" 1250) PC Network Maocntosh Desheimes ам (1 50) Seri Barr Game Cock tamar redhat need for а paxgyDeca und) and Merge 
Quadram Mulbcore- I Parate Sena 14000° (250 nodes Free Fip 4 File Саве Quadrem imoroved Quadboard OK 17000 (250 cemscdv disk буба 
Соса E spandabie to 256 These Гаем arp билишет for Lie! No Сатет? Temar Caplan Маймыл Card OM 148,00" (250 pen ) and others Wwe (10% 
oes Capa АА йт 


MONITORS COMPLETE SYSTEMS 
(Ав меттер лери Guaranteed ter Lie] Wholesale rre 


Wholesale  Amden Video 30060 Composte Green. $110L00" Appie Vacmiosh Base Systems CALL PCOMPAQ Hard Do Portae з. 00 (43 MD 
P 64K Memory Upgrade Kits (Y Cnr: эм пой Адлбек Video 3004 Compose: Amber 123.007 ATEST 6J00 PC CPU? $1,010.00" (32 75) TOMB Herd Ora Floppy: Уба 
Quarty Dt weh Ae ee Amdek Video JIOA GM Type Amber 139.007 (20072 Floppy: ! Senat ) Parane PM PC Base System POSODO FOC: 2566. VIS." 20 79) 
PEAK Dysamac Ram Chips IE ach) Amdek Cor 300 NEW! Composte — 215.007 AFET 7300 Urva PC 34599.00* (79 90) ВМ PC Protea moray Mae Dic 1408.08" (36 0: 
b 256K Оулажыс Ram Chips i ach Amtek Color 600 NEW! High Res RGB. 265.00 T0MB Hard Cith: Along 522K а ШМ РС А? Вазе System 7 7ME 2876.08" 40 27) 
b 128K BM AT Phagybech Chips (Each Апијан Color 722 GephscsMonücr 480.00" ی > س‎ L 162 70) 
EXTERNAL MODEMS p»Megnevon IF TTL IM ا سے‎ cad 10MB Tape Ome Mondor 


A great fasting рие оттур 
Anchor Signalman express $206.00" HX 
Horse duwenodem S00 774 Princeton - жаи pope PRINTERS 
Hayes Smarimodem 1200 340.007 Hinte mth Color or Mono Cant Сара ASA 10 NEW $9500 JT FT PNEC 1532 JOCPS LO Parata $ enr (915 
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IBM PC BASE 


SYSTEM 
IBM PC w/256K 
Floppy Drive Controller 
2 Double Sided Double 
Densily Disk Drives 


IBM PC 
HARD DISK SYSTEM 
IBM PC w/256K 
Floppy Drive Controller 


! Double Sided Double 
Density Disk Drive 


Mix and Match with Half Height Hard Disk 
your Favorite Monitor 
and Printer! ! — 
1159.00* тш Emi $1,499.00* 
3 и VERENA. 2 7 
— Mut 


PORTABLE 
HARD DISK SYSTEM 
256K/1 Floppy/Hard Disk 


f S ETT ETS mm 
Vn iw 


Vv 1! 


$1,999.00* „мв 


call for 10MB 


APPLE fic 


64K IBM PC MEMORY EXPANSION KITS 


Quantity Discounts Available. 


727272 


DISKETTES 


Guaranteed far Life! 


1/2 HEIGHT DS/DD 
DISK DRIVES 


The Network buys direct 
and makes fantastic deals 
with manufacturers like MPI 
Tandon/CDC/ShugartfOume/ 

TEAC and olhers Io bring you 

1 lantastic prices on Name 
Ч Brand drives for your PC/AT 

wm XT ror Compatible 


$85.00* 


Quantity Discounts Avadabie 


5%" DS/DD 


$8.95* 
Bx 10 ,""Bx 50 
m d 


DESKPRO SYSTEM 
256K CPU/1 Floppy/Hard Disk 


$1,940.00* w/10MB 
$2,025.00* vw 


MACINTOSH 


geart 
$9.00* 


312" 55/00 


Я». 10 


$15.95* 


Free Flip 
& File Case 


Set of 
9 Chips 


5'4" SS/DD 
$7.95* 


Вх. 10 Bx. 50 


аа. .A7* 


INTERNAL PC HARD DISK 
Low Power! Automatic Boot. Works on standard PC's 
and Compatibies. Includes drive/controller/cables/ 
mounting hardware and instructions. 
i Full one year warranty! 


10MB 


\ $340.00* 


20MB 


$395.00* 


Quantity Окас скам йл рл ун 


$180.00“ a 
MultiMate 


*Members pay 8% above this wholesale price plus shipping. 
CALL TOLL FREE 1-800-621-S-A-V-E (e. 


In Illinois call (312) 280-0002 Validation code: B366 


Customer Service and Order Status (312) 280-1567 
TM E R- Registered trademarks of IBM/COMPAQ/APPLE/AST Research/LOTUS/Multimate 


Int,"^QMEGA inquiry 258 


SEE WHY OVER 150,000 HAVE JOINED 
MAKING US THE NATION'S #1 SOURCE 
FOR EVERYTHING IN COMPUTING 


е Our 600 Page Wholesale Catalog 


ver 30,000 products priced at Wholesale + 8%. Anything 
you will ever need a! a Consistent low price... 


Quarierly Catalog Updales 
Your Catalog is never obsolete! Keep on top of ihe newest 
productis and latest price changes. 


The Printout 
Our newsletter gives you fantastic specials alog with 
unbiased analysis of new products and industry trends. 


10 Day Returns on any Hardware!! 
if you don't like any hardware product—for any reason 


— return it for a refund. 


1000 + Title Rental Library 
14 to 30 day rentals on over 1000 different filles. 
Try before you buy!! 


Size, Strength and Stability 

The Network has over 150 employees, 45,00 square 

feet of office and warehouse space, inventory valued in 
excess of $15,000,000 and is ranked the largest computer 
product supplier in the nation! Our commitment is to serve 
our customers and our 90% repeat business rale is proofl! 


OnLine "Bulletin Board 

Download "Freeware" trom the nations largest single 
concentration of Public Domain software available! Get tied 
into the nations largest technical information network! Place 
ordars, get tech support or contact customer service from the 
Network's OnLine, "not just a bulletin board but а complete 
customer information network. 


CALL TOLL FREE 
1-800-621-S-A-V-E 
(Orders—Membership and Advice!) 
Your Membership Validation Number В366 


You can validate your membership number and, if you wish, 
place your first money-saving order over Ihe phone by using 


your VISA, MASTERCARD or AMERICAN EXPRESS. Our 
Pires бүз sales consultants are on duty Mon.-Fri. 8:00 
AM to 7:00 PM, SAT. 9:00 AM to 5: 
PERSONAL COMPUTER NETWORK 4 
|} 320 West Ohio 
Call now... Join the PC NETWORK and start saving today! 
Customer Service and Order Status (312) 280-1567 


00 PM CST. \ \ 
Chicago, Illinois 60610 
B:30 AM to 4:30 PM, Mon.-Fri. 


ү 
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РС NETWORK • MEMBERSHIP APPLICATION 
YES! Please enroll me as a member in the PC Network™ and send my 
catalog leaturing thousands of computer producis, all at just 8% above 
DEALER WHOLESALE PRICES. I will also periodically receive "THE 
PRINTOUT,” а special up-date on merchandise at prices BELOW even 
Ihose in my wholasale catalog. and all the other exclusive, money- 


saving services available іс Members. 366 L] 


lam under no obligation to buy anything. My compete satisfaction is 
guaranteed. Plaase check (^) all boxes that apply: 


Basic Membership Special VILA Membership’ 
with opllanm 14 Day leniuntion. with ogtienal 30 Dey Шева. 
О One-year membership for 58 C) One-year membership lor $15 
О Two-year membership for О Two-year membership for $25 
$15 (Save $1) (Save $5) 
О Business Software Evaluation O BOTH Business and Game 


Library for $25 add". per 
year-- with 14-day relurns 


Soltware Evaluation Libraries for $30 
add'l. per year—with 30 day relums 


О Games Software Evaluation "VI.P members may receive 
advance nolice on limited quantity 


Library for $10 acd’. per year 
merchandise specials 
ОВИ my credit card: О МА (MasterCard D American Express 


CELEI. ТЕЛЫМ 


1 year 
О Check or money order enclosed for $ BS 

E د س‎ 
| ————————————————— 
CR ge 2р... 
Tetechone { 


} 
My computer(s) is: CIIBM PC CIBM-XT CIIBM—AT О Apple Il 
OMacintosh О Other. 


Account 
Number: 


Exp. Date. 


Signatu 
(Signature required to validate membership) 
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Features 


PRODUCT DESCRIPTION: 
THE MACINTOSH PLUS 
by Phillip Robinson .................. 85 


PROGRAMMING PROJECT: 
A SIMPLE FiLE-INDEXING SCHEME 
by Bruce Webster... 92 


CiARCIKS CIRCUIT CELLAR: 
ADDING SCSI TO THE SBI80 COMPUTER, 
Part 2: Bus PHASES 


by SM OMNI ................... 107 
Sorrinc PRODOS DIRECTORIES 

by Antonio C. Silvestri ..............- 117 
DECODING MAcPAINT ON THE IBM PC 

by Mark Anacker .................. 131 


PROGRAMMING INSIGHT: 
HILBERT CURVES MADE SIMPLE 
by Michael Ackerman... 2.2.0.0... 00005 137 


IN THE PRODUCT DESCRIPTION that leads off this month's Features section. 
Phillip Robinson introduces us to the Macintosh Plus. This enhanced Mac offers 
double-sided drives, an SCSI interface, a megabyte of RAM, and a larger. faster 
ROM. among other welcome additions. 

This month's Programming Project is an easy-to-implement technique for 
maintaining a sorted file that Bruce Webster discovered while working on a 
mailing list program. He hopes that it will save beginning programmers time 
and frustration and help others improve their programming skills. 

In the Circuit Cellar, Steve Ciarcia concludes his project for adding an SCSI 
interface to his single-board computer. Following up on last month's tutorial, 
Steve now discusses in greater detail the SCSI bus's operational characteristics: 
the bus phases and how they are managed by the NCR 5380 chip. 

The program that Antonio Silvestri outlines in his article is designed to 
eliminate long catalog searches by sorting the valid filenames in the volume 
and subordinate directories of the Apple ProDOS disk. Written in Applesoft 
BASIC, the program provides you with extensive visual feedback as it reads, 
sorts, and updates a disk. 

If you are faced with the problem of transferring graphics created on a Macin- 
tosh to an IBM PC, you'll want to read “Decoding MacPaint on the IBM PC" 
by Mark Anacker. His Pascal program decodes and displays MacPaint images 
on the PC. and, once you've accomplished the initial translation of the graphics, 
writing additional program code to manipulate the images is relatively easy. 
says Mark. | 

Looking Юг a less complicated way to draw a Hilbert curve, Michael Acker- 
man set out to write an Applesoft BASIC program that would have only one 
subroutine with a single entry point. In this month's Programming Insight you 
can examine his program for producing this elegant curve. 
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Putting your money ona 
Hercules Graphics Card or a 
Hercules Color Card has 
always been a safe bet. 

After all, Hercules is 
the industry standard in 
high resolution graphics 
hardware. And we back 
each of our cards with a 
full two-year warranty. 

Which explains why we've already 


we ll send you a check for $50.00. 
See your local Hercules 
dealer. When you've made your 
best deal, ask him for one of 
our rebate applications and 
send it in with your 
Ò- Purchaser Registration 
Card and dated sales 
receipt. 
We'll pay off in short order. 
Your Hercules card, on the other 


sold more than 500,000 cards to owners of hand, will pay off for a lot longer than that. 
IBM" PCs, XTs, ATs and many compatibles. 
But there are still some people out there who ps — 


= | ac | 
have yet to buy a Hercules card. ЕГП К Í HERCULES 
50 we're sweetening the pot. Crani Саш Col Card 
Between now and August 31, when you buy a згартсѕ5 саго | Color Cai 
Hercules Graphics Card or a Hercules Color Card, enable е 


Ф an = 


‘a i 7. 


| ЕВЕ — 


SS 


Hercules: We're strong on graphics. ee 


4 


Trademarks/Owners: Hercules/Hercules Computer Technology, IBM/TBM. Offer valid in the United States, U.S. Territories and Canada from Мау 1 through August 31, 
1986. Rebate application, accompanied by Purchaser Registration Card and dated sales receipt must be sent to Hercules Rebate Offer, PROMARK Depot, Р.О. Box 3947, 
Milford, CT 06461-0397 no later than September 15, 1986. Applications received after that date will not be honored. Rebate will be paid in the same currency in witch the 
card was purchased. Offer void where prohibited, taxed or restricted. Dealers are not eligible to claim rebate. Offer limited to one rebate per product serial number and 
original Purchaser Registration Card. Éach rebate must be applied for on an individual basis. Other application constitutes fraud. Rebate offer applies to Hercules Graphics 
Card (model GB1021 and Hercules Color Card (model GB200). Other Hercules products are not eligible. Allow 6-8 weeks far redemption. For additional information in 
the United States call (800) 532-0600 ext. 708. In Canada call (800) 323-0601 ext, 708. 
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PRODUCT DESCRIPTION 


BY PHILLIP ROBINSON 


THE 


MACINTOSH 


PLUS 


It has more memory, 


double-sided disks, 


and an SCSI interface 


Editor's note: The following is a BYTE prod- 
uct description. |t is not a review. We pro- 
vide an advance look at this product because 
we feel that it is significant. A complete review 
will follow in a subsequent issue. 


he Macintosh introduced 
personal computer users 
to technology that has now 
become commonplace: bit- 
mapped displays, 34-inch floppy 
disks. and iconic desktop environ- 
ments. The Macintosh Plus adds wel- 
come double-sided drives, a mega- 
byte of RAM, an industry-standard 
SCSI interface, a numeric keypad, and 
a larger, faster ROM of operating sys- 
tem routines. The Mac Plus is also 
much faster than the 512K Mac, part- 
ly because of new software routines 
and partly because of the additional 
RAM. One feature that the 512K Mac- 
intosh had—free MacWrite and Mac- 
Paint software—is missing from the 
Mac Plus. Both programs are available 
separately for $125 apiece. 


SYSTEM DESCRIPTION 
Most of the technical details in BYTE's 
February 1984 description of the orig- 
inal, skinny (128K-byte) Macintosh are 
still apt descriptors for the Mac Plus. 
It is a desktop. 7.8336-MHz 68000- 
based microcomputer in a small-foot- 
print case containing a built-in 3- 
inch floppy disk drive and a 9-inch 
diagonal, bit-mapped, monochrome 
display of 512 by 342 pixels. It doesn't 
have any expansion slots, and it 
(continued) 
Phillip Robinson is a senior technical editor 
for BYTE. He can be contacted at BYTE/ 
McGraw-Hill, 951 Mariners Island Blvd., 
3rd Floor, San Mateo, CA 94111. 
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doesn't have a cooling fan. It pos- 
sesses a number of I/O ports. a de- 
tachable keyboard. and a mouse. 


KEYBOARD 

At first glance, the Mac Plus keyboard 
looks like a Mac keyboard with an 
added numeric keypad on the right 


IN BRIEF 


Name 
Macintosh Plus 


Company 

Apple Computer Inc. 
20525 Mariani Ave. 
Cupertino, CA 95014 
(408) 996-1010 


Price 
$2599 


Microprocessor 


MACINTOSH PLUS 


side. But there are other changes as 
well: Four cursor keys are located at 
the bottom right of the alphabetic 
section; there is only one Option key; 
the Enter key is placed with the 
numeric keypad: and the Return key 
is larger than on previous Macs. Other 
adjustments in key size and position 


Motorola 68000, 32-/16-bit microprocessor (32-bit internal data path and registers, 
16-bit external data bus) running al 78336 MHz 


Main Memory 


1 megabyte of RAM, expandabie to 4 megabytes in the future 
128K-byte ROM containing operating system code 
256-byte EEPROM for user-settable parameters 


Display 


9-inch diagonal built-in screen that displays bit-mapped 512 by 342 pixels 


Sound 


Four-voice sound from 8-bit D/A conversion (22-kHz sampling rale) 


Disk Memory 


800K-byte 34-inch double-sided floppy disk drive built-in 


Keyboard 


Detachable 78-key typewriter-style keyboard plus numeric keypad and cursor keys; 


offers 2-key rollover and software mapping 


Clock/Calendar 


CMOS custom chip built-in with 4.5-volt battery 


Ports 


Two AS-232C/RS-422 serial ports with maximum speed of 230,400 bps 
SCSI port capable of 320K-byte-per-second communications 


Mouse port (for mechanical mouse) 
External disk port 

Synchronous serial keyboard port 
Loudspeaker jack 


Optlonal Peripherals 


800K-byte 3V2-inch double-sided floppy disk drive 


Imagewriter dot-matrix printer 


Apple Modem 1200 (300/1200-bps modem) 


Hard Disk 20, 20-megabyte hard-disk drive (operales through serial port) 


Bundled Software 
System tools 


+ 
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are minor. Incidentally, the cursor keys 
arent recognized by all applications 
or even by the Мас own desktop. 


RAM 

The Macintosh Plus has two main cir- 
cuit boards. analog and digital. Al- 
though the analog board is little 
changed from the 512K Mac design. 
the digital board has been thoroughly 
modified. It is still designed around 
the 68000 CPU, but it has more RAM 
and more ROM—both socketed—than 
previous Macintoshes. 

One full megabyte of RAM sits on 
the Macintosh Plus digital board. This 
memory takes up less space and con- 
sumes less power than the 512K in the 
Fat Mac. Apples engineers accom- 
plished this by employing four CMOS 
SIMMs (single in-line memory mod- 
ules), each of which holds 256K bytes 
in eight 256K-bit CMOS dynamic 
RAMs. These RAM chips are enclosed 
in surface-mount packages and then 
soldered onto tiny PC (printed circuit) 
boards. 

The RAMs most of us are familiar 
with are packaged in DIP cases. 
Surface-mount packages are smaller, 
so more chips can be squeezed into 
less PC board space. They are called 
"surface-mount" because the legs 
don't have to stick through a PC board 
to be soldered on the opposite side 
(as DIPs are). Instead, the legs fold 
over and contact the same side the 
chip packages sit on. For the Mac 
Plus, these packages are soldered on- 
to four small boards that insert at an 
angle—and overlap—into special sock- 
ets on the Mac Plus digital board. 

When I-megabit surface-mount 
CMOS DRAMs are available, it will be 
relatively easy for manufacturers to 
create SIMM strips that hold a full 
megabyte. Such strips could replace 
the current Mac Plus SIMMs to up- 
grade the system to 2 or 4 megabytes 
of RAM. Applications that follow 
Apples design rules can use all of the 
additional RAM. 


ROM 

With 128K bytes of ROM code, the 
Macintosh Plus has twice what the 
128K and 512K Macs had. The old 
64K-byte ROM contained equal parts 
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more memory or networking. Or, if 
you prefer, you can continue to use 
the new Smartmodem 1200B in one 
of the full siots. Hayes makes it easy 
and versatile to fit your needs. 
There are many good reasons for 
choosing Hayes. Our new space- 
saving Smartmodem 1200B is one of 
them. Hayes Smartcom П® the 
industry's best selling communica- 
tions software, is another. 
Srhnartcom П for the IBM and 
compatibles makes short work of 
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communicating, while allowing 
ога биати 9 
sophisticated capabilities of your 
Smartmod 


P. e are the “built-in” benefits. 
vanced technology. Unsurpassed 
reliability, And a customer service 
organization that's second to none. 
So, when you see your authorized 
Hayes dealer ask for the largest sell- 
j martmodem 


ing 1200 bps modem. § 

1200B. And remember. Now it's 
smaller, too. ae Microcomputer 
Products, Inc. PO. Box 105203, Atlanta, 
GA30348. (404) 441-1617. 
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of Macintosh operating system, 
QuickDraw graphics routines, and the 
User Interface Toolbox. The 128K 
ROM keeps trimmed and optimized 
versions of those routines, adds new 
routines, and holds some routines 
that used to sit in the disk system files. 

QuickDraw—which draws everything 
you see on a Macintosh display—was 
rewritten to be faster. New ROM 
drivers were written for the double- 
sided disk drives and for the Hard 
Disk 20. The operating system now 
allows the Mac Plus to boot from a 
hard disk. a feat the previous Macin- 
toshes couldn't perform. And the new 
ROM has numeric computation rou- 
tines: Applications aren't forced to 
have their own such routines and can 
depend on floating-point arithmetic 
and transcendental functions in the 
ROM. 

The operating system shows up in 
some subtle environmental effects. 
An icon called a "zoom box" toggles 
a window between full-screen size 
and whatever other size it was last set 
to. There is also an additional choice 
under the View pull-down menu: 
Small Icon. This menu selection pre- 
serves the information about the file 
type that icons provide, but it allows 
many more icons to fit onto a single 
display. 

The System file is listed as version 
3.0, and the Finder is version 5.1. Most 
programs should work with both old 
and new ROMS, but the 128K ROM 


routines are still being integrated into 
the calls from applications software. 


DESK ACCESSORIES 
The Control Panel desk accessory 
contains some new controls. The big- 
gest change is the addition of a RAM 
cache controller that lets programs 
load, run, and quit up to twice as fast 
as conventional operational methods. 
Frequently used routines can be read 
from disk only once and then run 
from RAM. The cache can be turned 
on or off and can employ anywhere 
from 32K to 768K bytes of RAM. 
The Choose Printer desk accessory 
is replaced by the more general 
Chooser that lets you select any of the 
serial ports or the SCSI port. The 
AppleTalk network is now connected 
and disconnected via the Control 
Panel instead of Choose Printer. 


HFS 

The HFS tHierarchical Filing System) 
first appeared in Finder 5.0 in the fall 
of 1985 with Apples HD20 external 
20-megabyte hard disk drive. It is now 
built into the new Finder 5.1 of the 
Mac Plus ROM. 

The previous Macintosh Finders 
used a flat filing system (now called 
MFS for Macintosh Filing System). All 
files were listed in a single directory. 
Now the HFS puts files within direc- 
tories and subdirectories, just as MS- 
DOS does for many microcomputers. 
You move through the directories by 


LASERWRITER PLUS 


ecause Apple is so interested in 
"desktop publishing; it was no 
surprise that the Mac Plus wasn’t the 
only enhanced product introduced in 
January. Apple also introduced the 


LaserWriter Plus, an enhanced version 
of the laser printer described in the 
February 1985 product preview "The 
Macintosh Office" by John Markoff and 
Phillip Robinson. Based on the popu- 
lar Canon laser engine, this printer 
provides 300-dpi images from the 
PostScript printing codes sent by a 
Macintosh. 

The LaserWriter Plus has a full mega- 
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byte of ROM instead of the half- 
megabyte in the LaserWriter. The extra 
ROM contains seven font families to 
add to the four families harbored by 
the LaserWriter. The new typefaces are 
Avant Garde Gothic, Bookman. Hel- 
vetica Narrow, New Century School- 
book, Palatino, Zapf Chancery, and 
Zapf Dingbats. The LaserWriter Plus's 
driver supports the 128K Macintosh 
and offers downloadable fonts. The 
LaserWriter Plus costs $6798. The 
LaserWriter price dropped to $5999; 
for 5799 you can buy a Font Kit that 
will upgrade the LaserWriter to the Plus. 


The Mac Plus's 
32-inch floppy drives 
are double-sided and 
can read and write 
800K bytes per disk. 


manipulating slightly more complex 
versions of the dialog boxes used by 
earlier Finders. You can pull down lists 
of the directories—shown iconically as 
nested folders on the Mac Plus—to 
see a path list. The number of files the 
HFS can handle is limited only by the 
disk space. Because it runs from ROM 
it is also faster than the MFS. Some 
programs will have to be rewritten to 
avoid path problems with the sub- 
directories of HFS. 

The Mac Plus comes with a disk of 
system tools that includes an Installer 
utility for updating the system files on 
your older start-up disks. 


FLOPPY DISK DRIVES 
The original Mac depended оп 3%- 
inch floppy disk drives, built by Sony, 
that recorded 400K bytes on a single 
side of the disk. The Mac Plus drives 
are still 34-inch Sonys., but they are 
double-sided and so can read and 
write 800K bytes per disk. They can 
also read and write the single-sided 
format of the older drives. In effect, the 
double-sided disks provide more than 
twice the effective space of the old 
400K-byte drives because much of the 
400K was occupied by system files. 
The Sony drives use a special. 
variable-rate rotation scheme where 
the spin of the disk depends on the 
track being accessed. The new drives 
use the same scheme but are twice 
as fast as the old drives for reading 
and writing. The transmission speed 
between the drives and the Mac 
(about 500,000 bits per second) 
hasn't changed. 


PORTS 

The biggest change in ports from the 

512K Mac to the Mac Plus is the ad- 
(continued) 
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competitor's бариу can match ours. 


All color monitors basically look the 
same. Until you turn them on. Thats 
when their true colors really show. 
That is, if its а Taxan. You see, the Taxan 
630 RGB color monitor is so advanced, 
no one can match its high performance. 
Or its low price. 

What's behind al] this is the Taxan 
555 Super Color Graphics Board. Inter- 
face it with the 630 and you'll get the 
superior performance you need for all 
your business applications software. 
Like dBASE III. Lotus 1-2-3. Wordstar. 
And Symphony. 

With pixel resolution of 640 x 400 
and a 37mm dot pitch, you'll get the 
sharpest text and graphics youve ever 
seen. An О that really looks like ап O. 
And colors so vivid, so true, they make 
the competition look drab by compari- 
son. What's more, Taxan gives you a 2475 
Khz horizontal scanning frequency. 
Compared to 1575 Khz, its no wonder 
our competitors cant keep up with us. 


Best of all, the Taxan 630 and 555 
board are compatible with the IBM PC, 
AT and XT, the Compaq Portable and 
Deskpro, and other IBM compatibles. 
The 630 is also compatible with AT&T 
6300 computers and boards. 

But we didnt stop there. The Taxan 
630 even gives you a choice of four 
text color modes. So if your eyes are 
tired of looking at amber, you can 
switch to green. White reverse. Or white 
on blue. 

The Taxan 630 has — you 
could ever want in a | 
color monitor. Superior 
performance. High- 
resolution. And compati- 
bility. Plus, it wont strain 


your eyes. Or your budget. And #8 


because it comes from Taxan— 

the leader in quality, technology and 
innovation—you know its reliable, 
Which makes it a color monitor that's 
truly worth looking into. 


Inquiry 336 for End-Users. Inquiry 337 for DEALERS ONLY. 


So go see the Taxan 630 for yourself. 
And you'll see a display that makes the 
others pale by comparison. 
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18005 Cortney Court, City of Industry, CA 91748 
(818) 810-1291. 
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Inquiry 360 


4995 ox NR 

$ essi 
Word Processor 
EXTRA FAST « FEATURE RICH 
General: Document based e Unlimited 


document size e Integrated 
checker {with ions) using an 
90, iction 


word пагу e 
fue split -Screen e Flexible TUM 
А = ag dismiss, in 


Macros (700 keystrokes 
per set) Ade Аси import and 
ороп {makes for а solid program 


reform ж Decimal, КУЛА and 
Po sale po y storable 


superscript. d 
through (unrest ыи 
Manipulating Taxt: biock- 
e gs Move ” py (w h repetition, 
. delete, sort 
cH or I print, as ec] 
d, unde ати casa, eic 
copy. be eng Tilly o Ful bana 
ae search-replace ousa, won 


е, hk m sea aly (plas spec fo se 
excessive paragraph blanks. etc.) 


Printing: Preview page-breaks before 
printing (visible, scrollable, hard and 
solt page-breaks) e Super-easy formal- 
control screen (automatic storage 
- here inio document сі 
automatically spelled-out lormat- 
objects) e Valuable tormat-controt 
features include margins. justification. 
Hg mind ny single. double or 
triple line ng. "rows needed `: 
paragraph indents, padding and 
€ minimum; line headings and 
Bring: row numbering, selectable 
ere. -through and hard- lank 
characters, multiple headers and 
footers with variables tor page-number 
(Arabic. letter, Roman). document 
dates and lime. e Full widow-o Ша, 
control, including tables e Controllable 
print-queue e Multiple printers and 
y « Edil ү Ань. е integrated 
I Merge e Se rint e 
Drivers for Epson, D Dia and 
othe mers. Compiet 
w he user i а 
new m of modify old ones. 


Minimum requirements: IBM «ы 
wees monochrome 


or true 
color, one rive, 258K and DOS 
күүс Аар. X) 


$49.95 Drawer Offer 
Add $5.50 Shipping & Handlin 
N.J. Residents add 6% Sales Tax 


Send orders tolor call 
VANTEX DATA SYSTEMS 
Р.О. Box 507, Chatham, N.J. 07928 


Call 1-800-524- 2838 
In New Jersey call 1-201-635-5686 


Ay 


| aa D. M гут اوہ لا سے‎ Омат а а Vade 17 
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MACINTOSH PLUS 


The SCSI interface 
communicates at 320K 
bytes per second— 
about 10 times faster 
than the old serial port. 


dition of the SCSI port for fast com- 
munications. The other ports have 
been moved around, and some have 
different connectors. The external disk 
port can handle single-sided or 
double-sided floppy disk drives as 
well as the HD20 hard disk drive. The 
audio jack. the mouse port. and the 
external disk drive port retain their 
shape and size but have been moved. 

The two serial ports typically used 
for modem and printer connections 
now employ mini DIN-8 connectors 
instead of the 9-pin D-type connectors 
used before. The new circular connec- 
tors eat up less room—a necessity 
with the addition of the large SCSI 
connector. 


SCSI 
The 128K and 512K Macintoshes 
relied upon an Apple-specific serial 
port that communicated at 230.400 
bps using the Zilog 8530 SCC (serial 
communications controller) chip. 
Apple hoped that the general- 
purpose serial port would lead to “vir- 
tual slots" with add-on devices at- 
tached to the serial port instead of in- 
serted within the computer. Unfor- 
tunately the port just didnt have 
enough speed for many peripherals, 
including hard disks tape backup 
systems, and scanners. So the Mac 
Plus design team looked around for 
a faster, more standard interface. 
SCSI is an industry-standard. paral- 
lel. system-level interface bus for con- 
necting peripherals to a variety of per- 
sonal computers. It descended from 
the old SASI disk drive standard to 
become ANSI X3T9.2. Many periph- 
erals such as hard disk drives already 
contain SCSI interfaces. All the Macin- 
tosh Plus needs to use those periph- 
erals is the proper software drivers. 


Up to seven devices can be daisy- 
chained to the single Mac Plus SCSI 
port. if any SCSI devices are attached 
to the Macintosh Plus. at least one of 
them must be switched on for the 
Mac Plus to start. 

The Macintosh Plus SCSI interface 
is designed around an NCR 5380 SCSI 
controller IC and communicates at 
320K bytes per second: about 10 times 
faster than the old serial port. It uses 
an 8-bit parallel data connection. a 
variety of control lines. and a parity 
line for error checking. 


UPGRADES 

Apple devised a thorough upgrade 
program for those who have 128K or 
512K Macintoshes and want Mac Plus 
power. You upgrade a system by buy- 
ing and installing special kits. 

The first kit—$299—includes the 
new 128K ROM and an internal 
double-sided disk drive, This drive 
replaces the single-sided drive and 
is only available to be installed by 
certified Apple dealers. (External 
double-sided floppy disk drives sell 
for $499.) This kit can be installed in 
Macs that have third-party RAM ad- 
ditions, but Apple doesn't guarantee 
that the upgraded Mac will be able to 
use all of the third-party RAM. 

The second kit—$599 for 512K 
Macs and $799 for 128K and third- 
party-enhanced Macs—contains a 
new digital logic board and a new 
backpanel. The board replaces the 
old digital board. You need the panel 
with this kit because the new set of 
port connectors on the Mac Plus 
demands differently placed and sized 
openings. 

The third so-called kit—$129—is 
simply the Mac Plus keyboard. 

The only way to get the new ROM 
is to buy kit 1. And you cannot use 
kit 2—the digital logic board—without 
kit 1: The new digital board is built for 
a system with the 128K ROM and the 
double-sided internal drive. 

The 512K Macintosh suggested 
retail price was dropped to $1999: the 
128K Macintosh is no longer available 
from Apple. For Lisa or Macintosh XL 
owners, from April 15 through August 
31, 1986, you can ante up $1498 and 
your machine and receive a Macin- 
tosh Plus with an HD20. 8 


NOW YOU CAN CREATE PROFESSIONAL 
PRESENTATIONS FOR LESS THAN 

$100 PER SLIDE... 

USING SOFTWARE YOU ALREADY KNOW. 


LIKE LOTUS 1-2-3 OR SYMPHONY. 


SALES BY MONTH 
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ILLUSTRATED BY E. M. SCHONGUT 


PROGRAMMING PROJECT 


A SIMPLE 
FILE-INDEXING SCHEME 


BY BRUCE WEBSTER 


Learn how to maintain a sorted file and also 
improve your programming skills 


This month's program- 
ming project is a simple, 
easy-to-implement tech- 
nique for maintaining a 
sorted file. [t's the kind 
of thing programmers 
discover on their own; | 
did so while working on a mailing-list pro- 
gram some years ago. Given the large 
numbers of new programmers out there, 
this article just might save some of you time 
and frustration. 

The article has a second purpose as well. 
again geared toward those of you who are 
just getting your feet wet in programming. 
An excellent way to improve your program- 
ming skills is to study code written by 
others. This exposes you to solutions—both 
big and little—that others have hit upon. 
new approaches you may not have thought 
of. And you can even learn from others’ 
mistakes. I trust that the short code ex- 
amples in this article will help you—though 
| hope you will find few mistakes to learn 
rom. 


THE PROBLEM 

Let's say you have an application of some 
sort—mailing list, database, sales informa- 
tion—that requires you to keep files of 
records in a certain order. The order is 
based on some portion of the record, called 
the key. The records are arranged so that 


the keys are ordered. For example, if the 
keys are names, they'll probably be in alpha- 
betical order; if they're numbers, they'll be 
in numerical order. 

You may be wondering why keeping the 
records in order is important. It has to do 
with searching for a given record, and, 
frankly, sometimes it isn't so important. If 
there aren't many records, you can just do 
a sequential search on the unsorted records 
by starting with the first record and look- 
ing at each until you find the one you want. 
Of course, you're going to have to look 
through the entire list to discover if the one 
you want isn't there—but that's why you do 
this only if the list is short. 

As the number of records increases, the 
benefits of keeping the records sorted also 
increase. At the very least, sequential 
searches become, on the average. a little 
faster: If the record you're looking for isn't 
in the list, you'll know that as soon as you 
hit a record that would normally come after 
it. For example, if you were looking for 
"SMITH" and got to “SMYTHE.” you could 
end your search, since “SMITH?” if it were 
present, would have already been found. 

Better still. though, is using a binary 
search to find the desired record. In a 

(continued) 
Bruce Webster is a consulting editor for BYTE. He 
can be contacted clo BYTE, POB 1910, Orem. UT 
84057, or on BIX as bwebster. 


JUNE 1986 * BYTE 93 


binary search, you jump to the mid- 
dle of the list you're looking at and 
see if that's the record you're looking 
for. If so, you stop. Otherwise, you 
divide the list in half and pick the up- 
per or lower half, depending upon 
whether the desired key is less than 
or greater than the one found. You 
then jump to the middle of that list 
and repeat the whole procedure. This 
continues until you either find the key 
you're looking for or your list has 
shrunk to a length of one, in which 
case the desired key is not in the list. 
The advantage of a binary search is 
readily apparent. If you are searching 
through n sorted records. a sequen- 
tial search will average n/2 com- 
parisons, while a binary search will re- 
quire, at most, 1 log 2. Actual numbers 
mean more: For a list of 1000 records, 
a sequential search will average about 
500 comparisons; a binary search will 
require at most, 10 comparisons. 
One problem with sorting your list 
involves the size of the list itself. If the 
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file isn't large in size, you can keep all 
the records in memory, as an array or 
a linked list. This lets you add and 
delete records, as well as keep the list 
sorted, with little trouble. However, if 
the list gets too big to fit in memory. 
you'll have to store the list out on the 
disk. Since sorting usually requires 
swapping items in the list around, this 
could mean a lot of disk reads and 
writes. And if you're adding or delet- 
ing records, things can rapidly go 
from bad to worse since you may 
have to "shuffle" large numbers of 
records to accommodate the changes. 
How, then, do you deal with—and 
keep sorted—a large file and/or a file 
with a lot of records? 


THE SOLUTION 

The answer is quite simple: Don't sort 
all the records, just the keys, To do 
this, you create an index list. Each 
item in the list contains a key and its 
corresponding record number. You 
keep this list sorted and in memory. 


Listing 1: Global definitions and declarations. 


const 
IndexMax 
RecCountErr 
NewF i JeCreated 
NoError 
Recor dNotFound 
МоМог eRoom 
AlreadyExists 
Ou tOf Range 


type 


Keytype 


= ا‎ e ; 
FileStr 80 


= string 


DataRec = record 
case Boolean of 
True : = 
False : (Key 
theRest 
i this represents the 
end; 


IndexRec = record 
Key + Keytype; 
Num : Integer 
end; 


IndexList 


vor 
KLIst 
DFile 
MaxRec 


: IndexList; 


: Integer; 
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: Integer); 
: Keytype; 
: Whatever; 
rest of your dota fields } ): 


= grray[1..IndexMox] of IndexRec; 


: file of DotaRec; 


To find a record. you do a binary 
search on this list, then you use the 
record number to read in the corre- 
sponding record from the disk. You 
can easily sort and update the index 
list since it's always in memory. You 
access the disk only when you need 
to actually read or write a specific 
record. 

There are complications. If the key 
isn't much smaller than the record 
itself, this approach is pointless. For 
example, each record might contain 
just a name and a phone number, 
with the name as the key. The index 
list will then be almost as large as the 
actual record list—in which case, your 
best bet is some research into disk- 
based sorts and merges and an invest- 
ment in a fast hard disk. 

Deleting records can also cause 
complications. The simple solution is 
to delete the entry in the index list, 
then delete the record in the file by 
moving all the records that follow it 
forward by one. Of course, that means 
a lot of disk ШО, especially if the 
deleted record is near the start of the 
file. However, since the disk file isn't 
sorted, a faster approach is to copy 
the last record in the file into the posi- 
tion of the now-deleted record. 

Even with this approach, another 
complication occurs: How do you 
know where the "active" records end 
and the "deleted" records begin? For 
example. if you have 100 records in 
your file and you delete 10 of them, 
you will still have 100 records sitting 
out in your file; it's just that the last 
10 won't mean anything. That's not a 
problem unti] you close the file, then 
reopen it later. The difficulty is reset- 
ting the “end-of-file’ marker. Most 
Pascal implementations have no easy 
way of doing that, short of writing a 
new copy of the file. That will work, 
but if the file is very large, it will take 
time and disk space. Another solution 
is to set aside the first record in the 
file as a "header" record and store in 
it the number of active records; that's 
what I will use here. 


THE IMPLEMENTATION 

The implementation given here is 

neither complex nor overly devel- 

oped. Most of you are going to be 
(continued) 


HOW PEOPLE WITH COMMON 
INTERESTS FIND AN INTERESTING 
COMMON GROUND. 


Presenting CompuServe Forums. 
Where people from all over get 
together, without even leaving 
home. 

Now thanks to CompuServe 
Forums, computer owners are sharing 
common interests by talking to each other 
through their computer keyboards. Soft- 
ware users, computer enthusiasts, ham 
operators, french cooks, fire fighters, 
science fiction lovers and other special 
interest groups are already in touch, 
online. 

Because when you subscribe to 
CompuServe, you're able to reach people 
who want to talk about the things you do. 
As many people as you like. For as long 
as you like. Whenever you wish. 

Join a conversation already in 


Inquiry 76 


progress or start one on your own. Ask 
questions. Ánd get answers. 

All it takes is a modem, most any 
personal computer and CompuServe. 


Forum members across the country 
are as close as a local phone cail. 

You can go onlíne with just a local 
call in most major metropolitan areas. And 
normal usage fees for weekday nights and 
weekends are just 10¢ a minute 


Of special interest to all Forum 
participants is software that's FREE 
for the taking. 

Public dornain software. For all 
sorts of activities, from games to business 
programs. And it's just as easy to copy a 
piece of software as it is to participate in 
a Forum. 


Become a CompuServe subscriber and 
get a $25 Usage Credit to start you off. 

Becoming a subscriber is as easy as 
contacting your local computer dealer. Or 
you can call us and order direct. Suggested 
retail price is $39.95. 

And if youd want more information 
about CompuServe, we'll be happy to send 
you a free brochure. Because with all that 
CompuServe offers —we think it's in your 
best interest. 


CompuServe: 


Inlormation Services, PO Box 20212, 
5000 Arlington Centre Bid. Columbus, OH 43220 


800-848-8199 


in Ohia call 614-457-0602 


An H&R Block Company 
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able to take what you see here and 
develop it into what you need. I've 
written it in (almost) standard Pascal: 
the only assumptions I've made are 
that a built-in procedure. Seek, exists 
that moves the file pointer to a par- 
ticular record and that the first record 
is 0; that is, Seek(DFileO) will position 
the file pointer at the first record in 
the file. 

Listing | shows the global declara- 
tions—constants, data types, and vari- 
ables—for these routines. An arbitrary 
limit (IndexMax) on the number of 


Listing 2a: File I/O routines specific to Turbo Pascal. 


{compiler-epecific file I/O routines 

these procedures are specific to Turbo Pascal. If you 

are using another Pascol compiler, you will need to 
modify them appropriately. Note that Turbo Pascal does 
not support the standard routines GET and PUT, but instead 
uses READ ond WRITE. 


i$1-1 í turn off I/O error checking } 


procedure FRead(RNum : Integer; var Rec : DataRec; 
vor Error : Integer): 


j reads record #RNum Into Rec | 


records has been set: i'll mention a 
few ways around setting this limit later 
on. Also, four different error codes 
(used in the routines) are defined. 

The data types are then defined. 
Keytype and DataRec are whatever 
you want them to be: this is, after all, 
your application. You can even re- 
name the field Key in DataRec. but 
if you do, you need to change one 
statement in InitStuff: 


KList[Indx].Key : = 
TRec.new name; 


Since that's the only place in these 
routines that this field is actually ref- 
erenced, everything else can stay the 
same. 

You'll notice that DataRec is a 
variant record. It has two sets of fields 
occupying the same space: that is, the 
field NumRecs occupies the same 
space as the field Key. This is done 
so that you can use the first record in 
the file to keep track of the number 
of active records in the file. Since 
NumRecs and Key occupy the same 
space, the size of each DataRec 


begin 
if (RNum < 0) or (RNum > MaxRec) 
then Error := OutOfRoange 
elee begin 
Seek (DF i le,RNum); 
Error := IOResult; 
If Error = NoError then begin 
Read(DFile,Rec); 
Error := [OResult 
end; 
if Error > Ө 
then Error := 100 + Error 
end 
end; { of proc FRead } 
procedure FWrite(RNum : Integer; Rec 
f writes record #RNum into Rec | 
begin 
if (RNum < 60) or (RNum > MaxRec) 
then Error := OutOfRange 
else begin 
Seek (OF 11e, RNum); 
Error := [OResult; 
If Error = NoError then begin 
Write(DFIle,Rec); 
Error := IOResult 
end; 
if Error » e 
then Error :- 100 + Error 
end 
end; Í of proc FRead { 


: DataRec; 
vor Error : 


Integer): 


| s im procedure FOpen(FileName : FileStr; vor Error : Integer); 
record is not increased by the defini- ) 


tion of NumRecs. Also, note that the 
field theRest is not an actual field: | 


tries to open FileNome; if It doesn't exist, creates 
it with the appropriate header record 


just put it there to represent whatever ж { 
data fields you might define for the TurboNoF Ile = 1; { "no flle" error code for Turbo Pascal } 
record. var 
Three global data structures are de- IOCode : Integer; 
clared in the variable section. KList is MI. : Butakacy 


the list of keys and record numbers: 
it's an array that will be kept sorted 
at all times. DFile is the actual file of 
records that are being written or read. 
MaxRec is the current number of 

records being used. 
File [О routines vary between 
Pascal implementations, especially 
(continued) 


Aselgn(DFile,FlleName); 
Reset (DF ile); 
IOCode := [OResult; 
if IOCode = TurboNoFile then begin { file doesn't exist } 
FlilChar (TRec,SizeOf (TRec),60); 
Rewr [te(DFile): 
TRec.NumRecs := 0; 
Fllrite(0, TRec,Error): 
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Ciose(DFile); 
Aselgn(DFlie,Filename); 
Reset (DFile); 
IOCode := IOResult; 
(f IOCode а NoError 
then Error := NewFileCreated 
end; 
if IOCode <> NoError 
then Error :- 100 + IOCode; 
end; Í of proc FOpen 1 
procedure FClose(var Error : Integer); 
{ closes file 


begin 
Close(DFile); 
Error := IOResult; 
if Error > 8 
then Error :» Error + 100 
end; | of proc FClose } 


{$I+t f turn on I/O error checking } 


Listing 2b: File 1/0 routines specific to UCSD Pascal. 


[compiler-specific file I/O routines 

these procedures are specific to UCSD Poscal. If you 
ore using another Pascal compiler, you will need to 
modify them appropriately. 


i$1-à | turn off I/O error checking 1 


Integer; var Rec : DatoRec; 
var Error : Integer); 
{ reads record #RNum into Rec I 
begin 
if (RNum < 0) or (RNum > MoxRec) 
then Error := OutOfRange 
eise begin 
Seek (DF i 16, RNum) ; 
Error := JOResult; 
if Error = NoError then begin 
Get(DF11e); 
Error := IOResult; 
if Error = NoError 
then Rec := DFila^ 
end; 
if Error «» NoError 
then Error := 100 + Error 


procedure FRead(RNum : 


end 
end; { of proc FRead } 


DatoRec; 


procedure FWrite(RNum : Integer; Rec 
Integer); 


var Error 
f writes record #RNum into Rec { 
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America's 


YCenTech Premium Quality 
Diskettes 


TIMELESS WARRANTY 

Performance exceeds ANSI. specification by 88% 
Each disk [00% tested and certified 

14 COLORS for data organization 

w^ Pkgs.of 10. tyvek sleeves, w/p tabs. and ID tabeis 


55-00 QTY. 10 BOXES 5.257 


High Density, Color, 1.6mb, 
ІВМ AT Compatible 


CenTech Bulk 
Includes Tyvek sleeves, w/p tabs, ID labels 
QTY. 100 5.28" 


Color, 48 ТР! 


‚88 жашар вен Titi. Cotor, 96 TPI РЕР 
Subtract .05 рег diak for black disks 


America's No. 1 
Name-Brand Diskettes 
Free! Headcleaning Disk 
AIT box rebate ort HIC 
] 


ьи LIFETIME WARRANTY 


и“ High quality and consistently reliable 
58-00 ОТҮ. 5 BOXES 
.78 5.25, 48 TPH s 1.08 
.78 5.25, 48 TPI with HC Kit ................. 1.08 
1.49 525,96 TP .......——— mar: 
1.49 3.5", 135 TPL e 20 14 
‚ 2.39 
DS-HD 96 TPI, IBM AT Compatible .......... 2.2 
gc سسس‎ BOO 
3M Data Cartridges СТҮ.5  QTY.10 
11.99 
12.29 
18.80 
19.99 
Affordable Quality 
incredible Value 
Best Prices Ever! 
yî LIFETIME WARRANTY 


| ^^ Factory Fresh in BOXES of 10 with sleeves, шір 


tab, ID labels 
55-00 05-00 


Q ............... 5:25, 48 TPI, box ol 10 Ls AA. 
1.59 3.5", 135 ТР)... 2.1 
High Density, IBM PC-AT Compatible ......... 2 


Made in U.S.A. 


B U L K Namebrand Quality 


at Affordable Prices 


| 9" LIFETIME WARRANTY 


Every diskette 100% tested and certified 
Performance exceeds ANSI, specifications by 62.5% 
Packaged in boxes of 100 diskettes with tyvek 
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PROGRAMMING PROJECT 


begin 
if (RNum « 0) or (RNum > MoxRec) 


then Error := OutOfRange 
else begin 

Seek (DF i le, RNum); 

Error := IOResult; 


if Error = NoError then begin 


DFile^ :« Rec; 
Put(DFile): 
Error := IOResult 

end; 

if Error > ё 
then Error 

end 
end; { of proc FReod } 


procedure FOpen(FileNome : FlleStr; var Error : 


:ж 100 + Error 


Integer); 


tries to open FileName; if it doesn't exist, creates 
it with the appropriate header record { 


const 


UCSDNoFile = 1; { "no file" error code for UCSD Pascal ¢} 


var 
IOoCode 
TRec 

begin 
Reset (DFile,FileName); 
IOCode := IOResult; 


: Integer; 
: DotoaRec; 


If IOCode = UCSDNoFile then begin f file doesn't exist } 
FillChar(TRec, SizeOf (TRec),Chr(0)); 


Rewr ite(DFile,FileName); 
TRec.NumRecs := 0; 
FWrite(O, TRec,Error); 
umi | Ыс сид, 
Reset(DFile,FileName); 
IOCode :» IOResult; 
If IOCode z NoError 
then Error 
end; 
if IOCode «» NoError 
then Error 
end; { of proc FOpen } 


procedure FClose(var Error 
{ closes flle } 
begin 

Close(DFile,Lock); 

Error :» IOResult; 

If Error > ё 

then Error 

end; { of proc FClose } 


sw 1800 + IOCode; 


:= Error + 100 


:= NewFileCreated 


: Integer); 


{$1+} f turn on I/O error checking } 


those for opening and closing files. 
Also, standard Pascal does not define 
a method for random access of files. 
though almost every microcomputer- 
based Pascal compiler does. In addi- 
tion, Turbo Pascal—which has the 
largest installed base of compilers— 
does not support the standard Pascal 
routines Get and Put. 
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Because of this. | wrote four rou- 
tines—FRead, FWrite, FOpen, and 
FClose—to handle all the compiler- 
specific code, FRead lets you read a 
specific record (in the range 
0..MaxRec) from DfFile. FWrite, in 
much the same manner, lets you write 
out to a specific record. again in the 
range 0..MaxRec. FOpen accepts a 


filename and tries to open it as DFile. 
If the file does not exist. it creates it, 
writing out a header record with 
NumRecs=0. Likewise, FClose 
closes DFile. All four routines return 
an error code in Error, either one of 
those defined in the global constant 
section or a system I/O error code. If 
the latter is returned, an offset of 100 
is added so as not to confuse, say, sys- 
tem I/O error | (whatever that may be) 
with RecordNotFound. 

Listings 2a and 2b contain working 
versions of these routines for Turbo 
Pascal and UCSD Pascal, respective- 
ly. If you're using a different Pascal 
compiler, уои) have to write your 
own versions, though chances are 
they'll look pretty much like these 
routines. 

A quick note on record numbers. 
The header record is assumed to be 
record Q, the first record in the file. All 
the data records are stored as records 
| through MaxRec. Both Turbo Pascal 
and UCSD Pascal consider the first 
record in a file to be record 0; how- 
ever, some Pascal compilers consider 
the first record to be record |. To ad- 
just for this, just add 1 to RNum in 
your call to Seek in FRead and 
FWrite, that is, Seek(DFile RNum + 1). 
If you make the change here, you can 
leave the rest of the program alone. 

Listing 3 contains the routines Init- 
Stuff and CleanUpStuff. InitStuff 
should be called before doing any I/O 
on a given file. You pass InitStuff the 
name of the file you want to work 
with; it then calls FOpen and reads 
through ail the records. building the 
list of keys and record numbers in 
KList. It then calls SortindexList (also 
in listing 3), which sorts KList using a 
simple selection sort algorithm. 
CleanUpStuff saves the current 
number of active records in the 
header record (0). then closes the file 
by calling FClose. Both routines 
return error codes, so that your pro- 
gram can detect and handle any prob- 
lems. 

Listing 4 has three key routines: 
FindKey, GetRecord, and PutRecord. 
FindKey does a binary search on 
KList and returns the location in KList 
corresponding to the key passed to 
it. If no key matches, it returns - |. 

(continued) 


PROGRAMMING PROJECT 


Listing 3: Initialization and cleanup routines. 


procedure SortIndexList; 
[sorts the array KList using a selection sort technique} 
vor 


I,J,Min : Integer; 
Temp : IndexRec; 
begin 
for I := 1 to MoxRec-1 do begin 
Min := I; 


for J :- 1+1 to MaxRec do 
if KList[J].Key < KLlet[Min].Key 
then Min := J; 
Temp := KList[I]: 
KList[I] := KList[Min]; 
KList[Min] := Temp 
end 
end; { of proc SortIndexList { 


procedure InitStuff(FileName : FileStr; 
vor Error : Integer); 


sets everything up for indexing system. This assumes 
there are no more than IndexMox (»1008) records, and the 
records are numbered 1..IndexMox. Record #0 is the header 
record and is used to store the current number of records 
actively being used in the file 


var 
Indx,TErr : Integer; 
TRec : DataRec; 
begin 


Error := NoError; 
FOpen(F i eNome, Error); 
if Error <= NoError then begin 
MaxRec :* 0; 
FRead(®, TRec, TErr): 
Error :» TErr; 
MaxRec := TRec.NumRecs; 
for Endx := 1 to MaxRec do begin 
FRead(Indx,TRec,TErr): 
if ТЕгг > ё 
then Error := TErr; 
KLiet[Indx].Key := TRec.Key; 
KList[Indx]|.Num := Indx 
end; 
SortIndexList 
end 
end; { of proc InitStuff } 


procedure CleanUpStuff(vor Error : Integer); 


thie just does an orderly shutdown and should be col iad 
before you leave your program (or open another dota fiie) 


var 
TRec : DataRec; 
begin 
TRec.NumRecs := MaxRec; { save out # of records } 
7 sty | ial 
FClose(Error) 
end; j of proc CleanUpStuff | 
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PROGRAMMING PROJECT 


Listing 4: Basic record-access routines. 


function FindKey(Key : Keytype) : Integer: 
looks for Key in KList; returns location in KList 


if found; otherwise returns - 1 


var 
L,R,Mld : Integer; 
begin : 
L := 1; R := MaxRec; 
repeat 


Mid := (1+8) div 2; 
if Key < KList[MId].Key 
then R := Mid-1 
eise L :« Mid+1 
unti! (Key = KLIst[MId].Key) or (L > R); 
lf Key = KList[Mid].Key 
then FindKey := Mid 
else FindKey := <1 
end; { of proc FindKey i 
procedure GetRecord(Key : Keytype: vor Rec : DataRec; 
var Error : Integer): 


{ 

looks through KList for Key; if found, returns in Rec. 

It ond the routines that follow assume the procedure Seek 
for random access of the file of records. 


var 
Item 
begin 
Error := NoError; 
Item :z FindKey(Key); 
if Item > ө 
then FRead(KList[Item].Num,Rec,Error) 
else Error := RecordNotFound 
end; Í of proc GetRecord } 


: Integer; 


procedure PutRecord(Rec : DataRec; var Error : Integer); 
writes Rec out to the file. If a record with that 

key alreody exists, then overwrites that record; 
otherwise, adds the record to the end of the file. 

If there's no more room for records, exits with oan 
error code 


var 
Item : Integer; 
begin 
Error := NoError; 
Item := FindKey(Rec.Key); 
If Item >= 6 
then FWrite(KList[Item].Num,Rec,Error) 
else if MaxRec < IndexMax then begin 
MaxRec := MaxRec + 1; 
FWrite(MaxRec,Rec,Error); 
KList оем А :- Rec.Key; 
KLIist[MoxRec].Num := MaxRec; 
SortIndexList 
end 
else Error := NoMoreRoom 
end; Í of proc PutRecord {| 
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The code for this 
project was written — 
with conversion to 

C in mind and 
should be pretty 
easy to port. 


GetRecord calls FindKey to get the 
record number and, if found, reads it 
in from DFile and passes it back to the 
calling routine in Rec. PutRecord tries 
to write Rec out to DFile, It checks to 
see if a record with Rec.Key already 
exists; if so, Rec gets written out to 
that position. Otherwise, if there's 
enough space left, it puts the record 
at the end of DFile and adds the ap- 
propriate entry to KList (which is then 
resorted). If there's no room left, Put- 
Record returns an error code to the 
calling routine. 

Listing 5 has two higher-level rou- 
tines: AddRecord and DeleteRecord. 
AddRecord won't let you overwrite ап 
existing record. If a matching key is 
found, it returns with an error code: 
otherwise, it just calls PutRecord. 
DeleteRecord checks to make sure 
that a record with the requested key 
exists, then it deletes that record from 
DFile and from KList. The file deletion 
is done by copying the last record in 
the file over the record being deleted. 
If the last record is the one being 
deleted, no movement is done. The 
appropriate entry is removed from 
KList, with all following entries shuf- 
fled forward, and MaxRec is de 
creased by 1. 

A note for C users: This code was 
written with conversion to C in mind 
and should be pretty easy to port. 
You'll probably use fseek() for your 
random access, which requires a byte 
offset from the start of the file. 
Because of this, you may want to set 
up KList with byte offsets instead of 
record numbers. You can do this by 
changing the assignment to 
KList[Indx].Num in InitStuff and 
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PROGRAMMING PROJECT 


Listing 5: Higher-level record-access routines. 


procedure AddRecord(Rec : 


adds a record to the file. 


DatoRec: vor Error 


: Integer); 


If a record with the same 


key already exists, then exits with an error code 


var 
Item : Integer; 
begin 
Error := NoError; 


Item := FindKey(Rec.Key); 
If Item > 9 


then Error := AlreadyExists 


else PutRecord(Rec,Error 
end; f of proc AddRecord } 


procedure DeleteRecord(Key : 


Keytype; var Error : 


Integer); 


deletes the record with 'Key' by copying the last record 
in the file to that slot, then modifies KList by shuffling 


g" the key entries up 


var 
Item, Last ,Mox,MVal 
TRec 

begin, 
Error :» NoError; 
Item := FindKey(Key): 
if Item = -1 


: Integer; 


then Error := RecordNotFound 


else begin 


Max := 1; MVal := KList[Max].Num; 


for Lost 


:w 2 to MaxRec do 


if KList[Last].Num » MVal then begin 
Max := Last; MVal := KList[Last ].Num 


end: 
if Max «» Item then begin 
FReod(MVal , TRec,Error); 


FWrite(KList[Item].Num, TRec,Error); 
KList[Mox].Num := KLigt[(Item].Num 


end; 
for Last 


‘ж Item to MaxRec-1 do 


In file } 


{ get last record 
[ write over it I 


{ delete KList[Item] i 


KList[Last] :» KList[Last+1]; 


MaxRec := MaxRec - 1 
end 
end; { of proc DeleteRecord } 


: DataRec; 
| 
| 
| 


f adjust ў of records } 


PutRecord to read 


KList(Indx].Num = 
sizeof(DataRec); 


Similar adjustments to the calls to 
fread() and fwrite() should make 
things work fine. 


(Indx) * 


VARIATIONS 

You may chafe a little under having to 
set an arbitrary limit (IndexMax) on 
the number of records. The main 
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reason for this is that Pascal does not 
support dynamic array allocation, and 
you thus have to fix the size of KList 
at compile time. There are a few ways 
around this. One is to make KList a 
linked list rather than an array. You 
lose the speed advantage of the 
binary search, each entry in the list 
will take up more space (because of 
pointers) than the corresponding en- 
try in the array. and you will need the 
additional code and data-type defini- 


tions to support the linked list. On the 
other hand, you not only get rid of the 
arbitrary limit. but if you have a small 
number of records, you allocate only 
as much space for the list as needed, 
instead of always setting aside space 
for the entire array. 

A trickier approach involves these 
modifications to the declarations: 


IndxList = array[1..1] of IndxRec; 
IndxPtr = "indxList; 

var 
KList  : IndxPtr; 


You now create KList on the heap in 
the routine InitStuff with the call 
New(KList), and all references to KList 
are modified to show that it's now a 
pointer, for example, KList" [Indx]. 
This is a somewhat dirty approach to 
dynamic array allocation and requires 
several things. First, you must be able 
to turn off range checking when in- 
dexing into KList; that way, your pro- 
gram wont bomb when you try to ref- 
erence any element other than 
KList[1]. Second, you must not 
dynamically create (using New) any 
other data structure after creating 
KList. Third, you must somehow verify 
that KList has a large enough block 
of contiguous memory to meet your 
needs. As I said, this is definitely a 
tricky approach. 


CONCLUSIONS 
Please note that this solution is a sim- 
ple one. It is not the best or the 
fastest, but it is one of the easiest to 
understand and implement. Once 
you've mastered it, you can always go 
on to explore the indexed sequential- 
access method, virtual sequential- 
access method, B-trees, M-trees, and 
other techniques. But most program- 
mers will find that this is an accept- 
able solution that gets rid of many 
problems without a lot of work. More 
important, it will give you a working 
foundation to build upon as you de- 
velop your own more complex solu- 
tions. 

The listings in this article, along with 
a miniapplication written in Turbo 
Pascal using them, can be down- 
loaded from BYTEnet Listings at (617) 
861-9764. They are also available on 
disk (see page 445). ш 
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r repertoire. 


When we introduced the CX5M™ 


computer, it was the only computer dedi- 


cated to compose, record and play music. 
And it’s still the only music com- 
puter with an FM digital tone generator 
built into it. The same kind used in our 
famous DX synthesizers. So you get full, 
rich, authentic instrument sounds. 
Now the CX5M is back for its first 
curtain call. With a broader repertoire. 
THE SOFTWARE HAS GROWN. 
As you know, a computer is only as 
powerful as its software. And the CX5M 
started with some powerful software. 
Like the FM Voicing program, the FM 
Composer program, the FM Music 
Macro program and the DX7™ Voicing 
program. 


Now, with TeleWord,” the CX5M can 
do words as well as music. This powerful 
word processing/telecommunications 
program has such features as global 
search and change, cut-and-paste text 
transfer and on-screen page layout. As 
well as auto-dialer with re-dial function, 
computerized "phone book" with 50- 
entry capacity and complete adaptability 
to all 300- and 1200-baud operations. 

So whatever you create with Tele- 
Words word processor (or other CX5M 
programs), you can send to computers 
anywhere in the world. 

But back to the world of music with 
the new MIDI Recorder program. With 
its four banks, each containing four re- 
cording tracks, you can use this program 
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more versatile. к : And the MUOI Mouse 
Other new programs 3 , that you can use to move 
include DX21 Voicing, Tra the cursor around quickly 
Keyboard Chord Master, pee and execute most com- 
Keyboard Chord Progres- £2 oie — mands without having to go 
sion and Guitar Chord | MID Recor <= Tio ` tothe CX5M's keyboard. 
Master. Even a Graphic ч THE PRICE HASN’T. 
Artist program. As well RS Yet with all this going 
as second generation 15 for it, the basic CX5M 
FM Music Composer, 232 computer doesn't go for 
FM Voicing and FM Music | апу more than it did at its 
Macro programs. And all debut. 
the other MSX™ software | See your Yamaha 
that MSX computers like Professional Products 
the CX5M can run. — dealer. Or write: Yamaha 
THE HARDWARE HAS GROWN. International Corporation, Professional 
But the CX5M's hardware is not ProductsDivision, РО. Box 6600, Buena 


about to be overshadowed by the 
software. 
Not with such new additions as the 
SFG05. This module has an FM tone 
generator with 46 of its own preset 
voices, an 1800-note sequencer and 
room for 48 user-programmed voices. 
Add the SFGO05 to the CX5M and 


use either the YKO1 or YK10 keyboards 


and you've got a real-time synthesizer. 


Or with any MIDI keyboard, it becomes 
a slave module with all the rich, accurate 


sound of FM digital. 


Toincrease the storage capacity of , 


your CX5M, add the new FD05 or 
FD03 Micro Floppy Disk Drives. 
Each uses 3.5-inch floppy disks , 
for fast access and high storage 
capacity And the MSX-DISK 


Park, CA 90622. In Canada: Yamaha 
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A THOUSAND JOBS ARE RIDING ON THIS 
PRESENTATION. AND THE 
PRESENTATION IS RIDING ON YOU. 


You've analyzed the research. You've 
agonized the numbers. And plugged in 
every "what if" scenario ever invented. 
Now all you have to do is Li the 
powers that be that you're ri 

So it's all down to you. An 5 well 
you present it. 

That's where we can help. We're 
OKIDATA. And we're introducing 
the most exciting new series of 
computer printers in years. The 
MICROLINE" 290's. 

They're here to take a lot of 
pressure off when the going 
gets tough. For example. the 
MICROLINE 290's will help you 
get your presentation word perfect 
by giving you more time to rehearse. 


That's because they print presentation 
quality reports twice as fast as other 
printers in their class. 
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And everyone will know you've done 
your homework due to the more im- 
pressive report you'll leave behind. 
More impressive with beautiful crisp 
text, important points highlighted in 
color, bold lead-ins, numbers under- 
lined and full color charts to top it off. 
We could go on. but, when a thousand 

jobs are riding on your presentation, 

we don't think you need a million 
reasons to know we're the best 
people to put it on paper for you. 
So remember . . . when 

you need all the help you can 
get, our new MICROLINE 2905 
can be there when you need 
them. Call 1-800-OKIDATA 
today for the dealer nearest you. 


OKIDATA 


an ОК! AMERICA company 
We put business on paper. 


MICROLINE i$ a registered US trademark of Oki America inc 
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CIARCIAS CIRCUIT CELLAR 


ADDING SCSI 


TO THE SBI80 COMPUTER 


PART 2: BUS PHASES 


BY STEVE CIARCIA 


How bus phases are managed 
by the NCR 5380 chip 


In this second half of my 
article on the SCSI bus. I 
will discuss in greater 
detail its operational char- 
acteristics: the bus phases 
and how they are man- 
aged by the NCR 5380 
chip (see photo 1). | will even step through 
what happens if we issue a command to a 
hard disk attached to the bus and request 
the disk to write a sector of information. Be 
warned, though, that things will get intricate. 
and | urge you to keep last month's article 
on hand as a reference. 


Bus PHASES 

The bus protocol can be divided into the 
following phases: bus free, arbitration, 
selection, reselection, command, data in, 
data out, status, message in, and message 
out. 

The arbitration, reselection. and message- 
out phases are used only in systems that 
support multitasking. Since the SBI80 BIOS 
supports a single-user/single-tasking system. 
these phases are not supported. Also, in a 
single-user/single-tasking system, the mes- 
sage-in phase is used only for sending the 
command complete message. 

In my upcoming descriptions of these 
phases, | will follow the common SCSI 
usage and refer to the host as the initiator 
and the peripheral device as the target. The 


directions in and out are always used with 
respect to the initiator. 


Bus FREE 

Bus free, as you might guess, is the idle state 
of the SCSI bus. No device is actively using 
the bus, and it is available for subsequent 
users. 


ARBITRATION 

Systems using the COMM180 with the cur- 
rent SB180 BIOS enter the selection phase 
directly without going through the arbitra- 
tion phase. On systems that support multi- 
ple hosts or the disconnect/reconnect capa- 
bility (a configuration not supported by the 
current SBI80 BIOS). this phase is used to 
decide which device gains access to the bus 
when two or more devices request use of 
the bus at the same time. 

Once the bus is determined to be free, a 
device may wish to arbitrate with other 
devices for use of the bus. For systems in 
which only one device initiates bus activi- 
ty. the arbitration phase is optional and 
need not be implemented. A device places 

(continued) 
Steve Ciarcia (pronounced "see-ARE-see-ah") is an 
electronics engineer and computer consultant with ex- 
perience in process control, digital design. nuclear in- 
strumentation, and product development. He is the 
author of several books about electronics. You can 
write to Aim at POB 582, Glastonbury. CT 06033. 


COPYRIGHT © 1986 STEVEN A. CIARCIA ALL RIGHTS RESERVED 


JUNE 1986 = BYTE 


107 


CIRCUIT CELLAR 


Each device has 

an ID between O 

and 7 that corresponds 
to one bit on the 

data bus. 


the bus in the arbitration phase by 
asserting the BSY signal and the ap- 
propriate bit on the data bus that in- 
dicates that devices ID. Since up to 
eight devices can use the bus, each 
device is assigned an ID between O 
and 7 that corresponds to one bit on 
the data bus. For example. if a device's 
ID was 3, it would assert bit 3 on the 
data bus along with BSY during arbi- 
tration. 

A device loses arbitration if it 
detects either SEL true or a higher- 
priority ID active after allowing for an 
arbitration delay. Bit 7 is the highest- 


priority device. If a device loses ar- 
bitration. it must wait until the next 
bus free phase before reentering 
arbitration. 

If after allowing for an arbitration 
delay and a higher-priority ID is not 
active, that device wins arbitration 
and asserts SEL. This indicates to all 
other arbitrating devices that arbitra- 
tion has been won. causing them to 
release the bus. 


SELECTION 

When the initiator has determined 
that the SCSI bus is free, SEL is 
asserted, and the initiator enters the 
selection phase, which is optional for 
single-user/single-tasking systems like 
the SBI80. The selection phase is 
used to establish a communications 
link between the initiator and a target 
device for the purpose of performing 
an SCSI command, Where a host 
computer needs to write a sector of 
information to a disk drive, the host, 
acting as an initiator. would select the 
appropriate disk drive to perform the 
command. 


Photo |: The NCR 5380 SCSI chip, shown here next to an SCSI-compatible 
|0-megabyte hard disk drive. 
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An SCS! target is considered 
selected when SEL, the target bus 
device ID, and. optionally, the initiator 
bus device ID are active. When these 
conditions are met, the selected 
target asserts BSY, and the selection 
phase is complete. If the target is not 
ready to be selected (e.g.. it may be 
running a power-up or reset se- 
quence). it cannot assert the BSY line. 
In this case. the SCSI specification 
recommends that the initiator abort 
the attempted selection if the target 
does not respond within 250 millisec- 
onds. This time-out is especially im- 
portant because a nonexistent device 
will act as one that is not ready to be 
selected. 


INFORMATION TRANSFER PHASES 
The remainder of the bus phases are 
collectively referred to as information 
transfer phases. The selected target 
device controls the flow of informa- 
tion with the initiator by setting the 
signals MSG. C/D. and I/O to the 
proper information transfer phase. 
These signals. known as phase signals. 
are used to determine the type of in- 
formation being transferred and the 
direction of the data. Table | de- 
scribes how the phase signals are 
coded. 

These phases are used to transfer 
the necessary data and control infor- 
mation to complete an I/O operation. 
For each byte of information trans- 
ferred, the following sequence of ac- 
tions (called a REQ/ACK handshake} 
is required. 

First, the target sets the phase lines 
(see table |) to the desired bus phase 
and asserts the REO signal either to 
request data from the initiator or to 
send data to the initiator: the direc- 
tion is determined by the I/O signal. 
(I/O is true for in and false for out.) If 
the data is being sent from the target 
to the initiator. the data is asserted on 
the SCSI bus at this time. 

Next, in response to the REO signal, 
the initiator asserts ACK to send data 
to the target or accept data from the 
target. If the data is being sent from 
the host to the target. the data is 
presented on the SCSI bus at this 
time, 

The target. in turn, will deassert 
REQ. and the initiator will respond to 


a deasserted REO by releasing ACK. 

This handshake is referred to as the 
asynchronous data transfer and is 
used in all the information transfer 
phases | will discuss below. A different 
handshake sequence is in effect when 
the synchronous transfer mode is 
used. However, since the COMMI 8O 
does not support this mode, ! will not 
Cover it. 


COMMAND 

An SCSI bus enters the command 
phase when C/D is asserted while 
MSG and I/O are inactive. This phase 
is used to inform the target device of 
the I/O function to be performed. The 
command blocks defined in the SCSI 
proposed standard are 6, 10, or 12 
bytes in length. The length is deter- 
mined by the group code located in 
the first byte of the command block. 


DATA 

The data phases are entered by de- 
asserting C/D and MSG. The state of 
the I/O line determines the direction 
of the data transfer. SCSI is a block- 
oriented bus. and data is usually 
transferred in segments. Consequent- 
ly. when a computer is communicat- 
ing with a disk drive via an SCSI bus, 
the data segment size is usually 
chosen as a multiple of the physical 
sector size. 


STATUS 

The status phase is entered when the 
target asserts C/D and I/O while MSG 
is inactive. The target uses this phase 
to transfer a status byte to the initiator 
at the termination of each command. 


MESSAGE 

The message phase is entered by 
asserting MSG and C/D; 1/0 deter- 
mines the direction of the message. 
This phase provides a means of man- 
aging the SCSI bus in complex system 
configurations. Only the command 
complete message is required in all 
SCSI designs. SCSI-ous devices indicate 
their ability to support messages other 
than command complete by asserting 
or responding to the ATN signal. 


TYPICAL SASI TRANSFER 
To give you a greater appreciation for 
the SCSI bus. | will examine in detail 
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Table 1: The SCSI bus phase signals and what they mean. 


Phase 


data out 
data in 
command 
stalus 
unspecified 
unspecified 
message out 
message in 
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Table 2: The address location of the NCR 5380's internal registers. The ВАМ 
column indicates whether the register is read only. write only. or readiwrite. 


Address lines 


Register name 


current SCS) data 
output data 

initiator command 
mode 

target command 
current SCS! bus status 
select enable 

bus and stalus 

Чап DMA send 

input data 

start OMA target receive 
reset parity/interrupts 
start DMA initiator receive 
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what occurs when a computer ге- 
quests a disk drive to write a sector 
of information. I'll take the case of the 
computer and disk drive communicat- 
ing through a SASI bus first, and then 
I'll look at a full SCSI implementation. 


SELECTION PROCESS 

Since the system contains a single 
host and the peripherals are not ca- 
pable of disconnection and reselec- 
tion, the host is the only bus master 
and can enter the selection phase 
without arbitrating. It does this by 
asserting SEL and the data bit of the 
device being selected (the disk drive). 
The peripheral device operating as a 
bus target asserts BSY to complete 
the selection process. 

To accomplish this with the NCR 
5380. you write the bus device ID of 
the controller to the output data reg- 
ister. Then. to assert this ID bit onto 
the SCSI bus, you set the assert data 
bus bit in the initiator command reg- 
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R 

W 
R/W 
RAN 
RAW 
R 

W 

R 

W 

R 
W 

R 
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ister to a 1, Finally, you set the assert 
SEL bit, also found in the initiator 
command register, to activate the SEL 
line as described above. (Refer to 
table 2 and figure 1.) 

SEL and the ID are concurrently 
active, and only a BSY from the con- 
troller is needed to complete the 
selection process. The 58180 BIOS 
polls the current SCSI bus status reg- 
ister waiting for the BSY signal to 
become active. If BSY is not asserted 
within 250 ms, the attempted selec- 
tion is aborted. 

If everything is operating properly. 
BSY will go active, and the processor 
resets the assert SEL bit in the ini- 
tiator command register to O. It then 
resets the assert data bus bits in the 
initiator command register to zeros. 


COMMAND PHASE 

Once connected, the target asserts 

the C/D signal. indicating command 
(continued) 
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phase, and then asserts REO to re- 
quest the first byte of the command 
block. The first byte (byte 0) of the 
6-byte command block contains the 
Operation code OA hexadecimal for 
the write command (see figure 2). The 
initiator sends the first byte by com- 
pleting the REC/ACK handshake and 
waits for the target to request the next 
byte. Upon receipt of the operation 
code, the target determines how 
many bytes to request from the ini- 
tiator and decodes the operation to 
be performed. Using the REQ/ACK 
handshake. the initiator sends the re- 
maining portion of the command 
block. 

The information contained in bytes 
| through 3 of the command block 
provides the logical unit number and 
the logical block address (by incor- 
porating the idea of a logical unit 
number, the SCS! protocol allows a 
single controller to control several 
physical disk drives). The logical block 
address is consequently converted by 
the target into the physical head. 
track. and sector locations to be ad- 
dressed on the disk drive. Byte 4 con- 
tains the transfer length that specifies 
the number of logical blocks to be 
transferred. One logical block is often 
the size of the physical sector on the 
disk drive. The last byte of the com- 
mand block, byte 5, is the control byte, 
which may contain vendor-unique 
information. 

The firmware now polls the current 
bus and status register looking for the 
command phase and ВЕС to be as- 
serted. Once the bus is in the proper 
phase, the software writes an 02 hexa- 
decimal to the target command reg- 
ister. The 5380 will not allow data to 
be asserted on the SCSI bus unless 
the contents of the target command 
register reflect the current SCSI bus 
phase. 

The command block can be trans- 
ferred with the 5380. using pro- 
grammed I/O, pseudo direct memory 
access, or normal DMA operation. 
Due to the small number of bytes to 
be transferred, the BIOS uses the 
pseudo DMA mode. which acts as 
programmed I/O operation but does 
not require the SCSI REQ/ACK hand- 
shake to be implemented overtly in 
the software. It therefore requires 
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fewer 1/0 operations. 

To implement this mode, the system 
asserts the DMA mode bit in the 
mode register of the 5380. sets the 
assert data bus bit in the initiator 
command register, and writes the 


(a) 


INITIATOR COMMAND REGISTER 
? 6 5 43 2 1 0 BITS 


start DMA send register. When the 
CPU addresses the start DMA send 
register with a write strobe, the 5380 
begins the DMA process by asserting 
the ОВО signal to request the first 
byte of information to be transferred. 


ASSERT DATA AUS- ALLOWS CONTENTS OF OUTPUT DATA 
REGISTER TO BE PRESENTED ON SCSI 080 ~ DB? 


ASSERT ATN 
ASSERT SEL 
ASSERT BSY 
ASSERT ACK 


IF YOU ARE READING, THIS BIT IS THE LOST ARBITRATION 
ВІТ. IF YOU ARE WRITING, THIS BIT 15 NOT SIGNIFICANT 


ON THE 5380. 


IF YOU ARE READING. THIS IS THE ARBITRATION IN 
PROGRESS BIT. IF YOU ARE WRITIMG, THIS IS THE TEST 
MODE BIT. AND SETTING (Т HIGH DISABLES ALL OUTPUT 
DRIVERS ON THE 5380. 


ASSERT RST 


(b) 


MODE REGISTER 
765 43 2 1 0 BITS 


ARBITRATE 
OMA MODE 


MONITOR BUSY -IF SET. CAUSES AN INTERRUPT FOR AN 
UNEXPECTED LOSS OF BSY. 


ENABLE EOP (ENO OF PROCESS) INTERRUPT 


ENABLE PARITY INTERRUPT 


ENABLE PARITY CHECKING 


TARGET-MODE BIT = 0: 5380 15 AN INITIATOR DEVICE. 


1:5380 IS A 


TARGET DEVICE. 


&LOCK MODE OMA 


Figure l: Internal detail of some of the 5380's more important registers: 
(a) The initiator command register: (P) the mode register; (c) the target command 
register. (d) the current SCSI bus status register: and le) the bus and status register. 


Refer to table 2 for address locations. 


(The data written to the start DMA 
send register is not significant.) This 
initialization sequence is identical to 
normal DMA operation. The primary 
difference is that the DMA channel is 
not controlling the transfer of data, 


(c) 


TARGET COMMAND REGISTER 
765 à 3 2 1 0 BITS 


ASSERT 1/0 
NOT USED 

ASSERT C/O 

ASSERT MSG 


ASSERT REQ 


(e] 


BUS AND STATUS REGISTER 
7654 32 1 0 BITS 


ACK 
ATN 
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the CPU controls the transfer. 

The CPU samples the DRO signal by 
reading the DMA request bit in the 
bus and status register. If this bit is ac- 
tive, the CPU knows that the 5380 is 
ready to receive data, and the first 


(d) 


CURRENT SCSI BUS STATUS REGISTER 
7652432 1 ©0 BITS 


BUSY ERROR = SET IF BSY IS LOST 


PHASE MATCH 


IRO ACTIVE INDICATOR 


PARITY ERROR 


OMA REQUEST -ALLOWS CPU ТО SAMPLE DRQ PIN. 


END OF DMA 


TRANSFER INDICATOR 


7 & 8 4 3 9? 1 G 


d= drive (0 or 1) 


fr s retries 


Se siap optian 


Figure 2: Format of the write command. The op code (OA hexadecimal) is 
in the lower 5 bits of the first byte. The command's group code, which indicates how 
many bytes compose the command, is in the first bytes upper 3 bits. 


byte of the command block is written 
to the output data register at I/O ad- 
dress FO hexadecimal. 

Once the data is written, the 5380 
loads the data onto the SCSI bus and 
asserts ACK. In response to ACK. the 
target reads the data on the SCSI bus 
and deasserts REQ. The 5380 subse- 
quently requests the second byte of 
data from the CPU by issuing the next 
DRO. (This also sets the DMA request 
bit. BIOS polls this bit before issuing 
the next byte) After the 5380 receives 
the second byte from the СРО, it de- 
asserts the SCSI ACK signal, which has 
remained active since the first trans- 
fer. Subsequent to ACK going false, 
the disk controller issues the second 
REQ. The cycle above is repeated for 
the remaining bytes of the command 
phase. 

As you can tell from the above de- 
scription, the ACK signal asserted for 
the sixth command byte will remain 
asserted until an additional byte is 
issued to the 5380 or it is reset by 
other means. The SCSI bus, according 
to the proposed standard, cannot pro- 
ceed to the next bus phase until ACK 
is deasserted. The SB180 BIOS resets 
the ACK signal by resetting the DMA 
mode bit in the mode register. 


DATA-OUT PHASE 

Having received the command block. 
the disk controller knows the location 
the data will be written to and per- 
forms a seek operation to position the 
heads over the proper track. Since the 
seek operation requires many milli- 
seconds to complete, higher-perfor- 
mance controllers disconnect from 
the SCS] bus at this point and recon- 
nect once the head is properly posi- 
tioned. However, SAS! designs remain 
connected to the host for the duration 
of the seek. When the head is prop- 
erly positioned, the target changes 
the information transfer phase to data 
out and requests the initiator to send 
the number of bytes specified in byte 
4 of the command block. 

While the seek is being performed 
by the attached disk drive. the SB180 
BIOS prepares the 5380 and DMA 
channel 0 of the Hitachi 64180 for the 
data-out phase. The DMA channel is 
programmed to respond to DMA re- 

(continued) 
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GLOSSARY 


Byte: Eight bits of data. 


CONNECT: This function occurs when 
an initiator selects a target to start an 
operation. 


DISCONNECT: This function occurs 
when a target releases control of the 
SCSI bus. allowing it to go to a bus free 
phase. This can be done at the end of 
an operation or when a target releases 
the bus during an operation (such as 
during a seek]. 


INITIATOR: An SCSI device (usually a 
host systern) that requests an operation 
to be performed by another SCSI de- 
vice. For this system, the NCR 5380 on 
the COMMI80 is the initiator. 


LOGICAL Unit: A peripheral device ad- 
dressable through a target. 


LOGICAL UNIT NUMBER: An encoded 
3-bit identifier for the logical unit. 


LUN: Abbreviation for logical unit 
number. 


PERIPHERAL DEVICE: A piece of equip- 
ment that can be attached to an SCSI 
bus. for example, a disk. streaming 
tape, optical disk, or printer. 


RECONNECT: This function occurs when 
a target reselects an initiator to con- 


| Table A: SCSI device IDs and 
| their corresponding bits on the 
data bus. 


SCSI ID 

DODDDDDD 

BBBBBBBB 
SCS! address 01234567 
1 ххххххх 
xX1XXXXXX 
XXÍXXXXX 
ххх1хххх 
ххххіххх 
ххххх1хх 
ХХХХхх1х 
XXXXXXx1 


0 
1 
2 
3 
4 
5 
6 
7 
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tinue an operation after a disconnect. 


RESERVED: Bits, bytes, fields, and code 
values that are set aside for future stan- 
dardization. 


SCS] ADDRESS: The representation of 
the unique address (0 to 7) assigned 
to an SCSI device. This address is nor- 
mally assigned and set in the SCSI 
device during system installation. 


SCSI Device: A host computer 
adapter. a peripheral controller, or an 
intelligent peripheral that can be at- 
tached to the SCS! bus. 


SCSI Device ID: The bit-significant rep- 
resentation of the SCSI address refer- 
ring to one of the signal lines. This 
translates into one SCSI bus bit being 
set during the selection phase. Table 
A shows which bit on the SCSI bus 
(ОВО to DB?) is set for the different 
SCS! addresses. This configuration is 
placed on the bus during the selection 
phase to indicate which device is be- 
ing selected. The bits set to x in the 
fields are set to 0 by the SBI80 BIOS 
because it supports only a single- 
user/single-tasking environment. On 
systems that support multitasking, the 
ID of the initiator is also asserted so 
that when the target disconnects and 
reconnects. it will know who to recon- 
nect to. 


SIGNAL ASSERTION: The act of driving 
a signal to the true state. 


SIGNAL NEGATION: The act of driving 
a signal to the false state or allowing 
the cable terminators to bias the signal 
to the false state (by placing the driver 
in the high-impedance condition). 


SIGNAL RELEASE: The act of allowing 
the cable terminators to bias the signal 
to the false state (by placing the driver 
in the high-impedance condition). 


STATUS: One byte of information sent 
from a target to an initiator upon com- 
pletion of each command. 


TARGET: An SCSI device that performs 
an operation requested by an initiator. 


VENDOR-UNIQUE: Bits, fields. or code 
values that are vendor-specific. 


quests from the 5380 by fetching data 
from a defined memory location and 
writing this data to the output data 
register of the 5380 (at I/O address FO 
hexadecimal). 

With the DMA mode bit reset and 
the assert data bus bit still active in 
the 5380, the BIOS writes a 00 to the 
5380's target command register. This 
tells the 5380 that the current phase 
on the SCSI bus is data out (if it isn't. 
the 5380 issues a phase mismatch in- 
terrupt). The BIOS then reasserts the 
DMA mode bit and issues an 10 write 
to the start DMA send register: this 
initiates the DMA transfer process. As 
in the pseudo DMA transfer, the first 
DRO is asserted after writing this reg- 
ister. Since the seek being performed 
by the disk drive can be a lengthy 
operation, it may be a long time be- 
tween the first and second DMA re- 
quests. Data is transferred identically 
to the pseudo DMA mode except that 
the DMA channel responds to the 
DRO signal and transfers the data 
from the SBI80's memory to the 5380 
rather than the CPU polling for the 
DMA request bit being active. 

The BIOS supports sector lengths of 
512 bytes. When the last byte is trans- 
ferred, the DMA channel asserts the 
TENDO signal, which is fed to the EOP 
pin on the 5380. This sets the end-of- 
DMA bit in the bus and status register 
and signals the completion of the 
data-out transfer phase The DMA 
mode bit is again reset to deassert the 
last ACK signal prior to the ensuing 
status phase. 


MESSAGE AND STATUS PHASES 
The target then switches to the status 
phase, sends a "good" status code to 
the host, changes to the message-in 
phase, and transfers the obligatory 
command complete message to end 
the 10 transfer. The BSY line is now 
released, disconnecting the target 
from the initiator and returning the 
bus to a bus free condition. Bus free 
allows the initiator to begin the next 
1/0 transfer. 

The SBI80 reads the data of the 
status and message-in phases, using 
the pseudo DMA method previously 
described. In each case, the assert 
data bus bit is reset and the target 
command register is updated to the 
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proper phase before reading the data 
from the 5380. 


SCSI TRANSFER 

Now for the SCSI version of the ex- 
ample. The SCSI bus differs from SAS! 
in that it supports multiple bus 
masters through bus arbitration, and 
the disconnection and reselection of 
target devices are supported through 
the optional message-in and mes- 
sage-out bus phases. 

In full SCSI implementations, the ar- 
bitration phase precedes the selec- 
tion phase so that a device can gain 
control of the SCSI bus. When the 
selection phase is entered, the host 
asserts SEL, its device ID, the target's 
device ID, and the ATN signal. The 
host presents its own device ID so 
that the target can know which device 
performed the selection. This is im- 
portant in case the target disconnects 
from the SCSI bus for a lengthy /О 
operation—it must know which host 
to reselect (this might be a multipro- 
cessor system). The presence of the 
ATN signal informs the target of the 
initiators desire to send a message 
and that the initiator is capable of 
supporting more than the mandatory 
command complete message. If the 
target is capable of supporting the ad- 
ditional messages required for discon- 
nection and reselection, it responds 
by entering the message-out phase. 
Otherwise, the target replies by enter- 
ing the command phase described in 
the SASI example. 

Once the target issues REO for the 
message-out phase, the initiator 
sends an identify message to the 
target. The identify message estab- 
lishes a physical path between the ini- 
tiator and the target for a particular 
logical unit and notifies the target of 
the initiator's ability to support dis- 
connection and reselection. This mes- 
sage is also used by the target to re- 
establish the physical path with the 
initiator in a subsequent reselection. 

After the identify message is trans- 
ferred, the target requests the com- 
mand block from the initiator by 
entering the command phase. (I will 
use the write command for this exam- 
ple. as | did in the SASI example.) If 
we assume that the write command 
will require the disk drive to perform 


a time-consuming seek operation. 
once the target receives the com- 
mand from the host, it will disconnect 
from the SCSI bus. This frees the bus 
for other I/O operations. To discon- 
nect from the bus, the target switches 
to the message-in phase and issues 
a disconnect message to the initiator. 
If the target was transferring several 
logical blocks of information and 
decided to disconnect between seg- 
ments, it would issue a save data 
pointer message before issuing the 
disconnect. After the message is sent 
across the bus. the target releases 
BSY to complete the disconnection. 

Although the target has broken the 
physical path with the host, the logical 
connection is maintained through the 
use of data pointers supported by the 
initiator. This concept is referred to as 
a logical thread. As long as the bus 
is free, the host can establish as many 
logical threads as can practically be 
supported by the system. Data 
pointers must be maintained for each 
logical thread. 

When the head of the disk drive is 
positioned over the correct track, the 
target attempts to reestablish the 
physical path with the initiator by ar- 
bitrating for use of the SCSI bus. Once 


it has gained control of the bus, it 
reselects the host to complete the 
write command. When the reselection 
phase is complete. the target enters 
the message-in phase and sends the 
identify message to inform the ini- 
tiator which logical unit is reconnect- 
ing. Since the initiator may have 
started several I/O operations, it per- 
forms an implied restore data pointer 
message to continue the I/O opera- 
tion at the point of disconnection. 
After the identify message has been 
transferred, the bus operation pro- 
ceeds identically to the SASI example. 
Data-out, status. message-in. and bus 
free operational phases are con- 
secutively performed on the SCSI bus, 
completing the write command. 


IN CONCLUSION 
You'll be seeing many computers and 
peripherals that are SCSI bus-com- 
patible in the future, from peripheral 
manufacturers and the Circuit Cellar 
as well (see photo 2]. In the early days 
of personal computing, it was enough 
for me to design projects that con- 
nected to a user's parallel port. Since 
then, however, personal computing 
has evolved to include a cornucopia 
(continued) 


Photo 2: The complete COMMI180 board installed in a functioning 5В180 
computer system. The SCSI controller chip (note white outline) can be seen next to 
the larger MOSART modem chip. 
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CIRCUIT CELLAR 


| expect that the 


SCSI standard will 


be heartily adopted. 
[ am looking forward 
lo using it again. 


of backplane buses and interface 
standards that makes writing articles 
more like the Bus of the Month club. 
Presenting a project that is specifically 
IBM PC-compatible negates its value 
to Atari or Macintosh owners. 

| expect that the SCSI standard will 
be heartily adopted. | for one am 
looking toward my next opportunity 
for using it. 


SOFTWARE BLACK BELTS TAKE 
NOTICE 

The current SBI80 BIOS supports 
single-user/single-tasking systems. 
With thousands of SBI80s in use 
among the software gurus of the 
world, no doubt one of you is going 
to implement the higher-level SCSI 
functions while I'm still drafting the 
specification. If you do. the North 
American One-Eighty Group (МАОО). 
software and hardware manufacturers 
associated with the 5В180, and | 
would be very interested in obtaining 
such driver code, either through 
public domain or license. 


CIRCUIT CELLAR FEEDBACK 
This month's feedback begins on 
page 54. 


NEXT MONTH 
I'll look at peripheral interface 
adapters. ш 


Diagrams and information specific to the 
NCR 9380 are reprinted with the permis- 
sion of National Cash Register Inc. 


Special thanks to Mike McBride and Harry 
Mason for their contributions to this project. 


There is an on-line Circuit Cellar bulletin 
board system that supports past and pres- 
ent projects. You are invited to call and ex- 
change ideas and comments with other Cir- 
cuit Cellar supporters. The 300/1200-bps BBS 
is on-line 24 hours a day at (203) 871-1988. 


The following items are available from 


The Micromint Inc. 

25 Terrace Dr. 

Vernon, CT 06066 

(800) 635-3355 for orders 
[203] 871-6170 for information 


|. SBI80 computer board with 256K bytes 
of RAM. Complete with users manua) and 
ROM monitor. Assembled and tested. 

NEU uos sce ara «жыз ае: $369 
2, Complete SBI80 computer board with 
256K bytes of RAM, users manual, ROM 
monitor. and the Z-System, including ZRDOS. 
ZCPR3. an editor and utilities, BIOS source, 
ROM monitor source, ZAS assembler, ZDM 
debugger. and user's manuals. Provided on 
four 5-inch SBI80 format DS/DD disks. 
Assembled and tested. 


3. COMM180 5С5|-опіу expansion board for 
the SBI80 computer with hard disk BIOS 
upgrade (board can be upgraded to include 
the modem at any time). Compiete with 
user's manual. Software supplied on 54-inch 
DS/DD SB180 format disk. Assembled and 
tested. 

COMMI&8O9-S...... usos nm $150 
4. COMM180 1200-bps modem and SCSI ex- 
pansion board for the SB180 computer with 
TERM3 and hard disk BIOS upgrade. Com- 
plete with user's manuals. Software supplied 
on two 54-inch 05/00 SB180 format disks. 
Assembled and tested. 

СОММ180-МО1-5 .............. $479 


SCSI hard disk drives. enclosures, cable sets, 
and various SBI80 enhancement products 
are now available. Call for a price list. 


Please include $10 (on items 1 and 2) or 56 
ton items 3 and 4] for shipping and handling 
in the continental United States ($4 addi- 
tional for Canada), $15 for surface or $35 for 
air mail elsewhere. Connecticut residents 
please include 7.5 percent sales tax. 


Editor's Note: Steve often refers to previous 
Circuit Cellar articles. Most of these past ar- 
ticles are available in book form from BYTE 
Books, McGraw-Hill Book Company. POB 
400, Hightstown, NJ 08250. 

Ciarcia’s Circuit Cellar. Volume | covers articles 
in BYTE from September 1977 through 
November 1978. Volume I] covers December 
1978 through June 1980. Volume III covers July 
1980 through December 1981. Volume IV 
covers January 1982 through lune 1983. 
Volume V covers July 1983 through December 
1984. 


To be included on the Circuit Cellar maii- 
ing list and receive periodic project up- 
dates and support materials, please cir- 


cle 100 on the Reader Service inquiry 
card at the back of the magazine. 


Presenting four эсу, Citizens who give faithful 


service above and beyond the call of duty: Citizen" dot matrix 
printers, Ti aa po, qun by the people who've become 
a wristhold word in fine, precision-engineered watches. $ 


The Citizens are sleek, quiet, and reliable. They're 
extremely easy to use. And feature a unique push-feed 
paper system that makes paper loading a breeze. What’s 
more, the Citizens are IBM? and Epson*compatible. Can print graphics. | 
Can dash out output at 160 cps (40 cps correspondence-quality) or ET 
a blazing 200 cps (50 cps correspondence quality). And offer a comprehensive 
| 18-month warranty on all parts and labor, including the print head. 
The Citizen MSP-10/15 and MSP20/25. Four solid reasons to 
Ыш stop by your dealer. 
| And watch what the Citizens can do for you. 
For more information, call 1-800-556-1234, Ext. 34. 


In California, 1-800-4412345, Ext. 34. === ы 
! Or write Citizen America Corporation, = CITIZEN 
2425 Colorado Avenue, Santa Monica, CA 90404. 


| ©1986 Citizen America Corporation. Citizen and the Citizen logo are trademarks of Citizen Watch Co, Ltd. IBM Is a registered trademark 
of International Business Machines Corporation. Epson is a registered trademark of Epson Corporation. 
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For $2495, 
what you see is what you get. 
8 a 


VICTOR V286 $2495 


EM FCAT ыз | em | 6 [no 
COMPAQ DESO 2 Somme | в | mw — 


The simple fact is, you get more with the Victor V286. More speed. More features. 
More for your money. You also get more peace of mind. Because the Victor V286 
comes complete with nationwide servicing through Xerox*And a 30-day 
Money-Baek Guarantee, an offer you won't see from anyone else. You won't 
see any software compatibility problems either. The V286 runs most every program 
faster than the IBM, but a flip of a switch will slow it down to mirror the AT and let 
you run the most finicky programs flawlessly. We've also equipped the V286 with 
features IBM considers options. Features you'll consider necessities. You can even 
expand the memory to 1 MB without using option boards. Those are just a few of 
the reasons the Victor V286 should be your next computer. For a more complete 
picture, and your nearest Victor dealer, call Marty at 1-800-248-5252. 


* DOES NOT INCLUDE MONITOR O& VIDEO BOARD 

Totals for comparably equipped models as of 3/26/86. IBM and IBM Personal Computer AT are trademarks of International 
Business Machines Corporation. COMPAQ and COMPAQ DESKPRO are uademarks of COMPAQ Computer Corporation. 

1 Available from participating dealers. Scotts Valley, CA (408) 438-6680 
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ILLUSTRATED BY MIRIAM SCHAER 


BY ANTONIO C. SILVESTRI 


SORTING 


PRODOS 


DIRECTORIES 


Sort subdirectories 
and files for cleaner 
catalogs 


f you use Apple ProDOS. you 
have probably discovered that 
as files are added to and 
deleted from a disk its directory 
becomes filled with filename entries 
that the CATALOG command displays 
in a chaotic order. This is because Pro- 
DOS directories are simply built 


sequentially—the operating system 
does not sort by filename. Thus if you 
forget the exact spelling of a filename. 
you must catalog the disk and inspect 
each filename until you find the one 
you want. This procedure can be a 
nuisance when you are examining a 
long catalog, but many micro users 
take this in stride and dismiss it as 
part of operating a personal com- 
puter. 

The program I describe in this arti- 


` cle is designed to eliminate long 


catalog searches by sorting the valid 
filenames in the volume and subor- 
dinate directories of the ProDOS disk. 
It also permanently stores the sorted 
filenames on the disk so that an 
alphabetically sorted directory is dis- 
played each time you request a 
catalog. 


PROGRAM FEATURES 
ProDOS, Apples Professional Disk 
Operating System. is more sophisti- 
cated than its older but respected 
counterpart, DOS 3.3. Among Pro- 
DOS's features are an enhanced com- 
mand set and support of a hierar- 
chical directory structure that allows 
separate directories to coexist on the 
same disk. My program. for Apple llc, 
Ile, and 11+ computers with 64K bytes 
of RAM. will individually sort the 
volume, or root, directory and any of 
its subordinate directories that reside 
(continued) 
Antonio C. Silvestri is a professor of computer 
and information science at Springfield Tech- 
nical Community College in Springfield, Mas- 
sachusetts. He is also president of Systems 
Consultants Inc. (955 Sumner Ave., Spring- 
field. MA 01118-2146], an engineering com- 
pany that specializes in the design of computer 
hardware and software interfaces that control 
manufacturing machinery. 
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Table |: The format of a ProDOS directory biock. 


Byte Offset 
in Directory Block 


000-001 
002-003 
004-042 


043-081 
082-120 
121-159 
160-198 
199-237 
238-276 
277-315 
316-354 
355-393 
394-432 
433-471 
472-510 
511 


Entry Description 


Block number of the previous directory block (low byte first). 
These bytes equal O if this is the first directory block. 

Block number of the next directory block (low byte first). 
These bytes equal 0 if this is the last directory block. 
Directory entry #1 or, if this is the first block of the directory 
(bytes 000 and 00? equal 0}, the directory header. 
Directory entry #2 

Directory entry #3 

Directory entry #4 

Directory entry #5 

Directory entry #6 

Directory entry #7 

Directory entry #8 

Directory entry #9 

Directory entry #10 

Directory entry #11 

Directory entry #12 

Directory entry #13 

<Not Used > 


Table 2: The format of a ProDOS directory header. Notice the differences in 
some bytes that distinguish a volume directory from a subdirectory. 


Byte Offset 
in Directory Header 


37-38 
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Description 


The high 4 bits equal 15 for a volume directory or 14 for a 
subdirectory. The low 4 bits equal the length of the directory 
name. 

Directory name in ASCII. 

Reserved. 

The date that this directory was created 

{format MMMDDDOD ҮҮҮҮҮҮҮМ). 

The minute at which this entry was created. 

Ths hour at which this entry was created. 

The version number of ProDOS that created this directory. 
The lowest version o! ProDOS that is capable of using this 
directory. 

Directory access code. 

The number of bytes occupied by each directory entry. This 
byte equals 39. 

The number of entries that can be stored in each block. 
This byte equals 13. 

The number of active files in this directory not including the 
directory header. 

If this is a volume directory, these bytes specify the block 
where the volume bit map is located. if this is a 
subdirectory, these bytes specify the block in which the 
entry defining this subdirectory is located. 

If this is a volume directory, these bytes indicate the size of 
the volume in blocks and equal 280. If this is a subdirectory, 
byte 37 is the directory entry number within the block 
specified in bytes 35 and 36. Byte 3B contains the number 
of bytes in each entry of the parent directory and equals 39. 


on a ProDOS disk. 

| wrote the program in Applesoft 
BASIC because speed is not impor- 
tant. The routine also includes some 
machine language code that is poked 
directly into memory. 

To create a user-friendly utility, | 
have provided extensive screen out- 
put that allows you to monitor pro- 
gram execution. The routine takes 
some time to read. sort, and update 
a disk, particularly when you are 
working with a disk with numerous 
subdirectories containing many file- 
name entries. This visual feedback 
gives you confidence in the utility's 
execution. 

Any files you delete from a directory 
will still have an entry in that directory. 
However, since these entries are not 
viable files, the program does not in- 
clude them in the sorting process. Up- 
dated directories are purged of 
deleted entries, which results in more 
efficient disk access. 


PRODOS DISK DIRECTORIES 
ProDOS organizes disk files by blacks, 
a block being a group of 512 bytes. 
An initialized ProDOS disk has 280 
blocks numbered from 0 to 279 that 
can be used to store files, directories, 
etc. Any block can be allocated to a 
file or directory: this means that any 
long file or directory can be physical- 
ly scattered throughout the disk. 

All directories are accessed from 
the volume or root directory, which 
always resides at a fixed location. 
blocks 2 through 5, on the disk. Unlike 
the volume directory, subdirectories, 
which are treated as files, can be 
stored anywhere on the disk. 

Since each directory block can hold 
thirteen 39-byte file entries, the 
volume directory can contain up to 52 
entries. These entries describe a file's 
attributes by specifying its name. type 
size, and disk location. The format of 
a directory block is shown in table |. 

The first block allocated to the 
volume directory (or a subdirectory) 
is called the key block and is arranged 
slightly differently than succeeding 
directory blocks. The 39-byte entry 
that normally describes the first file 
in the block is instead used to 
describe the directory itself. This en- 
try is called the directory header. The 


SORTING PRODOS DIRECTORIES 


format of a directory header is shown 
in table 2. 

The remaining directory entries rep- 
resent binary, text, Applesoft pro- 
gram. or subdirectory files. The offset 
byte map for these entries is shown 
in table 3. To determine what type of 
file a particular entry corresponds to. 
simply examine the file-type code that 
appears at offset 16 within the entry. 
Table 4 lists a few of the most com- 
mon file-type codes. 


Disk INPUT/OUTPUT 
Data transfers to and from the disk oc- 
cur on a biock basis using the ProDOS 
MLI (machine language interface) pro- 
tocol. This standard makes it simple 
for you to write small assembly lan- 
guage programs to perform disk I/O 
functions. 

A typical subroutine to invoke disk 
VO looks like this: 


JSR $BFOO 

DB command. index 
DB low. . para. addr 
DB high. para .addr 
BCS error 


ProDOS's entry point is at BFOO 
(hexadecimal). Command. index is 
the command number assigned to a 
ProDOS function. Low. para... addr 
and high. para... адаг are, respec- 
tively, the least significant byte and 
the most significant byte of the ad- 
dress of the parameter list associated 
with the command. The parameter list 
contains the values of variables that 
the command needs to execute prop- 
erly. 

After ProDOS executes the com- 
mand. control passes to the instruc- 
tion immediately after the 3 bytes that 
follow the JSR instruction. If an error 
occurs in processing the command, 
ProDOS sets the carry flag—hence the 
BCS instruction as shown in the 
example. 

The MLI command to read an in- 
dividual block on a disk is command 
number 128. To write a block, you 
issue command number 129. The pa- 
rameter lists for these two commands 
are identical and are constructed as 
shown in table 5. 

Short machine language routines 
can be safely loaded at 300 (hexadec- 

(continued) 


Table 3: The format of a ProDOS directory entry. 


Byte Offset 


in Directory Entry Description 


00 


01-15 
16 
17-18 


19-20 
21-23 
24-25 


26 
27 
28 
29 


30 
31-32 
33-34 
35 


36 
37-38 


The high 4 bits equal О for an inactive file or nonzero for an 
active file, The low 4 bits equal the length of the directory 
name. 

Entry name in ASCII. 

File-type code (refer to table 4). 

if this entry is a subdirectory, these bytes specify the 
location of its key block. Н this entry is a standard file, this 
entry points to the first block where file dala is stored. 

File size in blocks. 

File size in bytes. 

The date that this file was created (format: MMMDDDDO 
YYYYYYYM). 

The minute at which this file was created. 

The hour at which this file was created. 

The version number of ProDOS that created this file. 

The lowest version of ProDOS that is capable of using this 
file. 

File access code. 

If this entry specifies a binary file, these bytes contain the 
load address for the file. If this entry specifies a random- 
access text file, these bytes contain its record length. 

The date on which this file was last modified 

(format: MMMDDDDD ҮҮҮҮҮҮҮМ). 

The minute at which this file was last modified. 

The hour at which this file was last modified. 

The key block number of the directory that holds this file 
entry. 


Table 4: Some important ProDOS file-type codes. 
File-Type Code Catalog Mnemonic File Description 


001 
004 
006 
015 
252 
255 


BAD Bad block file 

TXT ASCII text file 
Binary file 

DIR Directory fila 
Applesoft program file 
ProDOS system file 


Table 5: The format of the parameter list used in ProDOS MLI calls to read 
and write disk blocks. (For disk block read and write calls, the first byte—the 
number of parameters—is always 3.) 


Byte # 


Contents 


Number of parameters 
Disk slot and drive lo be accessed 

(128 - drive # + 16 * slot #) 
Low byte of the address of а 512-byte data butter 
High byte of the address of a 512-byte data buffer 
Low byte of the block number to be accessed 
High byte of the block number to be accessed 
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Let Lab Boss turn 
your IBM PC into a powerful 
instrument controller. 


for a dedicated instrument controller. 
Or a few hundred for a controller 
that's dedicated to you and your IBM PC. 
Lab Boss™ from National Instru- 
ments puts you and your [BM PC (or 
compatible) firmly in charge of GPIB 
instruments. From sophisticated lab- 
oratory equipment, like digitizing 
and spectrometers, 
to standard printers, plotters, _. 
tape drives and more. g 
At data transfer speeds 


Vs can spend thousands of dollars 
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12109 Technology Blvd. 
Austin TX 78727 512/250-9119 


that are the highest in the industry. 

And Lab Boss products offer a direct 
data link from your measuring equipment 
to a full range of analysis software, includ- 
ing RS/1, Lotus 1-2-3, and Symphony. So 
you can easily report your findings on 

the same system you used for 
a. instrument control, data acqui- 
4 sition and analysis. Try that 
| ona dedicated controller! 
í So — you want to be the 
boss? Call National Instru- 
#\ ments. 800/531-4742, 
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| imal} since ProDOS reserves only a 
| few bytes toward the end of this 


memory page for its own purposes. 
You must allocate a 512-byte block 


| in memory for block transfers. A pro- 


gram can make use of the buffer that 
is assigned for ProDOS activities. This 
buffer is pointed to by the contents 
of page zero locations 115/116 and is 
usually found at 38400 (9600 hexa- 
decimal}. 


THE SORTING TECHNIQUE 

The task of sorting a single directory 
involves three main steps. First, direc- 
tory blocks are read into memory 
from the disk and the active directory 
entries are placed in an array. Next. 
the array is sorted by an algorithm 
such as the bubble sort algorithm. 


| Finally, the sorted array of directory 


entries is written back in blocks to the 
original directory locations on the 
disk. 

You have to modify this technique 
in order to sort a disk with a hierar- 
chical directory structure. You must 
have a data structure such as a stack 
to keep track of subdirectory entries 
as they are encountered in the sorting 
process. 

Each time a subdirectory entry is 
encountered, information about the 
subdirectory is saved on the stack. 
This information includes the key 
block location of this subdirectory as 
well as the path name of its parent 
directory. After sorting a directory, the 
program pops the next directory to 
be sorted. if one exists, from the stack. 
The information removed from the 
stack will be sufficient to repeat the 
three-step sorting process on this cur- 
rent directory. The entire sorting pro- 
cess ends when no directories are left 


| on the stack. 


THE BUBBLE SORT ALGORITHM 
Although there are more efficient 
array-sorting techniques, the bubble 
sort method is one of the easiest to 
program. The bubble sort is so 
named because it causes elements to 
"bubble" upward in the list being 
sorted. The routine moves through a 
list; comparing adjacent pairs of 
elements one at a time. If it finds an 
element that is greater than its higher- 
(continued) 


With the Power System™ 
from Pecan, you can now 
create the ideal environment 
for your programming needs. 
Whether you're an experienced 
programmer or an enthusiastic 
newcomer, the right program 
development environment is essential to 
creating software thal effectively 
delivers the capabilities you need. 
The optimum development envi- 
ronment includes your choice of а 
language compilers, an integrated ر‎ 
system of basic programming 
capabilities, and a specially 4 
selected group of utilities which 
fulfill your own unique 
requirements. 


Start with a full. 
featured development 
environment 

With the Power System from 
Pecan, you start with one of four 
compliers: Choose Pecans 
powerful and highly versatile UCSD 
Pascal? or build your system on our 
BASIC, FORTRAN-77 or Modula-2 
compilers. (Additional language compilers 


| А! 
E fi 
4 | 


enable you to build 
your own "customized" 
Power System, a system which is ideally 


را 


Build your own 
programming powerhou 


| Run programe on virtually 
| any mini or micro 


The programs you develop through the 
Power Systern are completely portable. 
& This means that a program you 
k write on one computer can 
EE. actually be run on another— 
mm even if the second computer 
is not compatible with the 
first. No other program 
development environment 
gives you this kind of flexibility. 


power at a price 
you can afford 
= Build your ideal pro- 
` gramming powerhouse 
today. For the incredibly 
low introductory price of 
only $79.95, you get the complete 
Power System with its important 
program development capabilities, 
including the compiler of your choice. 


| You can add a second Pecan compiler for 


just $59.95, ar seleci two additional 
compiiers for only $99.95. Once you have 
the Power System, you can than 
customize it a your programming 


i suited to your individual programmin requirements demand — with Pecans 

ni ар ош nade E aya гае fom | needs: P МР Рр powerful development aids,‏ ا 
environment which defivers a full range of Pera » tandard i t Order lhe unique Power System —‏ 
integrated development capablities руте сауир курт. Create multi-language avaliable exclusively (rom Pecan — by‏ 
including: Add the specialized programs mail today. Or call us at 1-800-63-PECAN.‏ 

e Sophisticated text editor capabilities you want Some languages аге better for certain You wont find a better prica/pertarmance 

- к, int utlty Developing specialized sattware calls Tor kinds of programming than others. For value anywhere. And yout never build a 

ef ene flle management the right tools, Pecan offers a wide this reason, the Power System lets you better program development 

Men selection of optional program write part of any given program in UCSD | environment no matter 
» Program агу manager development aids 10 help you write Pascal, additional parts in BASIC, what price yau pay. 
e Special program execution programs that work just the way you FORTRAN-77 and Modula- 2. Ай you need 
hiities want. Thess tools include: is a Pacan compiler fot each language 
: d you want to use, Once you've witten your 
* Turtiagraphics ° Program debugger program, it can then be executed exactly 
With other program development im ife centr as if you'd written It all in one language. " ae | 
systems, you'd have to purchase d Muir: ine Only the EN с from Pecan р cum i 
| ла таш" cross assemblers offers you capability. ري‎ cs? pase 
= arm шаш e Speed and space optimizer = ee uv ote $ 
| Thesa and Pacan's many other | ee we pot co? quere | 

The UCSD Pascal Company atl „беў mor ж 


Pecan Software Systema, inc. 
1410 39th Street, Brooklyn, NY 11218 
718-851-3100 „г 


UNTETN in | 
reser ea a g pene wi a Ч a 
wi sp TOE gga 580 of cen ach os ме 
hase ane vw aues — ays کو‎ =. аб OE д otf ch төө eee O 
geet ч ЛКЫ ш 
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Listing 1: The ProDOS Catalog Sort Routine. 


100 
118 
128 


138 
140 
158 


160 
178 
180 
199 


200 


218 


220 


230 
2406 


2508 
268 
270 


280 


290 


368 
310 
320 
330 
340 
350 
360 


REM PRODOS CATALOG SORT ROUTINE 
REM ANTONIO C. SILVESTRI 
REM SYSTEMS CONSULTANTS INC. 


CLEAR: TEXT: HOME: DB e PEEK(115) + 256»PEEK(116) 
FOR 1=768 TO 792: READ Н: POKE I,H: NEXT 

DIM DIM NA$(55), ST(30), ST$(30), DL(10): N = Ө: 
V = 2: V$ = "": GOSUB 460 


VTAB 2:HTAB 6:PRINT "PRODOS FILENAME SORT UTILITY": 
VTAB 9: HTAB 18: PRINT “INSERT DISK IN “;: 
FLASH: PRINT "ORIVE 1";: NORMAL: PRINT: 
HTAB 9: PRINT "HIT ANY KEY TO CONTINUE" 
POKE - 16368,0; WAIT — 16384,128: POKE - 16368,0 
HOME: PRINT “SEARCHING FOR VALIO FILENAMES”: PRINT 
IF N <= @ THEN 450 

GOSUB 480: BL = V: HE = V: HE$ = V$: CO = 0: BC = © 
POKE 791,BL — 256«INT(BL/256):POKE 792, INT(BL/256): 
POKE 776,128: CALL 768: IF PEEK(786) <> @ THEN 
PRINT "ERROR IN READING BLOCK NO. “;BL: STOP 

BC = 8C + 1: DL(BC) = 8L 

FOR J=@ TO 12: IF J <> @ THEN 180 

IF BL«HE THEN DR$ 
FOR I=@ TO 38:DR$=DR$ + CHR$(PEEK(DS + 4 + I)):NEXT: 
HE$ = HE$4"/"-MIDS$(DR$,2,PEEK(DB*4)-16» 
INT(PEEK(DB*4)/16)):PRINT "READING DIRECTORY: “;HE$ 
PRINT "BLOCK NO. ":B8L;" READ" 

IF BL = HE THEN 210 

IF PEEK(DB + 4 + J + 39)=@ THEN PRINT "D'";:GOTO 210 
PRINT ".";: CO = CO + 1: NA$(CO) = "": 

FOR I=@ TO 38: 

iF Eie ioc e api er cai a NEXT 

IF ASC(MID$ mtr MAN ун THEN 

М = то о A8? | + 
256ж%А5С(М10$(МА$(СО),19,1)): Y$ = HE$: GOSUB 460 
NEXT J: PRINT: PRINT: X = FRE (Ө): 

BL=PEEK(D8+2) + 256#PEEK(DB+3): IF BL <> @ THEN 120 


IF CO=@ THEN HOME: VTAB 10: FLASH: 
PRINT "xWARNINGw*»"; CHR$ (7):: NORMAL: 
PRINT "NO FILENAMES CAN BE FOUND": GOTO 298 
IF CO=1 THEN 290 
HOME:VTAB 10:PRINT CO;" FILENAMES FOUND";: HTAB 29: 
PRINT "NOW ";: FLASH: PRINT "SORTING" :: NORMAL: 
NX = CO 
VTAB 17: HTAB 8: PRINT "FILENAMES HAVE BEEN PLACED" 
VTAB 17: HTAB 7 - LEN(STR$(CO - NX)): PRINT CO = NX 
FLAG = QO: FOR I = 2 TO NX: 
IF MID$(NA$(I),2,15) < MID$(NA$(I~1),2,15) THEN 
H$ = МА$(1): NAS(I) = NA$(I-1): NAS{I = 1) = H$: 
FLAG = 1 
NEXT: X = FRE(O): NX = NX = 1: 
IF FLAG = 1 AND NX <> 1 THEN 260 


а PRINT “STORING PURGEO AND SORTED DIRECTORY": 

А = 1: B = @: FOR J = 1 TO BC 

PRINT "NOW FORMING BLOCK NO, ": 

IF J = 1 THEN AX = B: GOTO 340 
AX = DL(J = 1) 

IF J = BC THEN BX = 0: GOTO 366 
BX = DL(J + 1) 

POKE DB,AX-256»INT(AX/256): POKE DB«1, INT(AX/256): 

POKE DB42,BX-256»INT(BX/256): 

POKE DB+3, INT(BX/256): POKE DB4511,0 


OL(J) 


(continiced) 
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positioned neighbor, it exchanges 
these elements. The algorithm com- 
pares the next two elements and ex- 
changes them if required. This pro- 
cess of comparing and exchanging 
positions continues throughout the 
entire list. 

If any exchanges are made. the list 
is processed again. However, not all 
the elements need to be included in 
subsequent passes. Since each pass 
assures that the largest-valued ele- 
ment has been moved to the end of 
the list, time need not be wasted on 
checking these elements. When no 
exchanges are made in a pass through 
the list, it is sorted. 


THE BASIC PROGRAM LISTING 
The program is given in listing 1, 
[Editors note: The ProDOS Catalog Sort 
Routine and a short test routine are available 
for downloading from BYTEnet Listings at 
(617) 861-9764 and are also obtainable on 
disk: see page 445 for details| Lines 40 
through 60 perform program-initiali- 
zation tasks, which include setting the 
variable DB equal to the address of 
the I/O data buffer and poking the 
MLI interface routine into memory. 
Line 60 defines some important ar- 
rays such as NAS. which is used to 
store directory entries. 

Line 60 also defines and initializes 
a stack that is implemented using the 
stack pointer variable N and arrays ST 
and ST$. Array ST holds the block 
numbers of subdirectory key blocks, 
while ST$ stores the path names of a 
subdirectory’s parent directory. The 
GOSUB 460 instruction pushes 
values on the stack and starts the sort- 
ing process with the volume directory. 

Lines 70 and 80 give you the oppor- 
tunity to remove the program disk 
and insert in drive ! the disk to be 
sorted. The program issues a prompt 
and waits for a key press before con- 
tinuing. 

Line 100 checks the status of the 
stack: If it is empty, execution halts: 
if not, line 110 executes the GOSUB 
480 instruction to pop the stack. Line 
120 reads the retrieved directory 
block into the data buffer, and lines 
130 through 200 extract directory en- 
tries from the buffer and store them 
in array NAS. Notice that line 200 ex- 

(continued) 
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DUAL TRACE OSCILLOSCOPES 
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BY ANY MEASURE 


Now! Tek quality and expert advice 
are just a free phone call away! 


The industry 
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14kV accelerating 
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arate intensity 
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blooming in alter- 


and small spot Focus tracking 

| size. Full size 8x10 | minimizes control 
cm display for adjustment and 
measurement | BEAM FIND elimi- 
accuracy. nales confusion. 


Our direct order line gets 
you the industry's leading 
price/performance portables... 
and fast answers from experts! 
The 60 MHz single time base delay 
2213A, the 60 MHz dual time base 
2215А and the 100 MHz dual time 
base 2235 offer unprecedented 
reliability and affordability, plus the 
industry's first 3-year warranty" 
on labor and parts, CRT included. 


The cost: just $1275 for the 
2213A, $1 525 for the 2215A, 
$1750 for the 2235.7 Even at 
these low prices, there's no 
scrimping on performance. You 
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and analog circuits. The sensitivity 
for low signal measurements. The 
sweep speeds for fast logic fami- 
lies. And delayed sweep for fast, 
accurate timing measurements. 

All scopes are UL Listed and CSA 
approved. 


You can order, or obtain 
literature, mes the Tek 
National Marketing Center. Tech- 
nical personnel, expert in scope 
applications, will answer your 
questions and expedite delivery. 
Direct orders include comprehen- 
sive 3-year warranty”, operator's 
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1-800-426-2200 


manual, two 10X probes, 15-day 
return policy and worldwide ser- 
vice backup. 


Order toll free: 
1-800-426-2200, 
Ask for Rick. 


In Oregon, call collect: 
(БОЗ) 627-9000. 

Or write Tektronix, Inc. 
РО. Box 1700 
Beaverton, OR 97075 


текігопіх: 


COMASTTED TO EXCELLENCE 


Copyright © 1985. Tekironix. Inc, All ighls reserved. #ТТА-439-3. + Price F.O.B. Beaverton, OA. "3-year warranty Includes САТ, 
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SORTING PRODOS DIRECTORIES 


IF J = 1 THEN 


FOR K=1 TO 39: POKE DB434B«39«K, ASC(MID$(OR$,K,1)): 


NEXT: PRINT *.*%;:6 = В + 
IF A <= CO THEN. 


FOR К=1 TO 39: 


POKE DB+3+B*39+K ETHIE AN: K,1)): NEXT: 


PRINT ".“;: GOTO 


FOR K=1 TO 39: POKE "DB«34B«39«K, 0: NEXT: PRINT "Z"; 


А = Ati: B = G+1: 
PRINT: PRINT: В = ө 


IF B « 


15 THEN 380 


POKE 791,DL(4)-256«INT(DL(J)/256): 


POKE 792, 
IF PEEK(786) <> Ô THEN 


INT(DL(J)/256): POKE 776,129: CALL 768 


PRINT "ERROR IN WRITING BLOCK NO.":DL(J): STOP 


NEXT J: GOTO 90 
DATA 169, 0, 141, 
1, 96, 238, 


END 


IF N >= 30 THEN 
PRINT 
N = Nei: 
IF N <= @ THEN 
PRINT 


18, 5, 32, 0, 
18, 5, 96 , ё, з, 96, о, 


191, ©, 19, 3, 176, 


150, е, ð 


"STACK OVERFLOW": STOP 
ST(N)=V: ST$(N)=V$: RETURN 


"STACK UNDERFLOW*: STOP 


V = ST(N): Y$ = ST$(N): N = N-1: 
RETURN 


Listing 2: This program creates a scratch disk that you can use to lest the sort 


program of listing 1. 


10 DATA "/SCRATCH", 
" /SCRATCH/VERMONT " , 
" /SCRATCH/MASS /NJ" , 
* /SCRATCH/VERMONT 
DIM A$(40): D$eCHR$ (4): 
READ H$: 
PRINT D$;"SAVE TESTFILE" 
J=@:  LuINT(4OxRND( 1))41: 


PRINT L;" FILES TO BE CREATED": 
FOR I=1 TO INT(1O*RND(1))1: 
TY$-TY$4CHR$(65426sRND( 1) ) : E 


FOR Ka1 TOL: TY$=**: 
PRINT K;* ";H$e"/"4TY$: 
PRINT D$; "CLOSE "+ТҮ$: 
A$(J)=TY$ 

NEXT K 


PRINT J;* FILES TO DELETE": 
PRINT D$; "DELETE "4A$(I): 


FOR Ie1 TO J: 
PRINT 1;* *";H$«"/"4A$(I): 
198 END 


plicitly checks each entry to see if it 
is a subdirectory, If it is, the program 
pushes that subdirectory's inforrna- 
tion onto the stack. 

After the program processes each 
directory block, line 210 checks to see 
if that block is the last block of the 
current directory. If not, execution 
loops back to line 120 to read and 
process the next block; otherwise ex- 
ecution continues with line 220. 

When program execution reaches 
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н /SCRATCH/MASS" , 


" /SCRATCH/RHODE " , 


" /SCRATCH/MASS /NY" , 
" /SCRATCH/RHODE /PA" , 
AINE" 


ONERR GOTO 100 


PRINT D$; “PREF IX “;Н$: 


PRINT: PRINT: 


PRINT 


NEXT: X=FRE (0) 


PRINT 0$: "OPEN "«TY$: 
IF RNO( 1) < .30 THEN Јај+1: 


IF J«0 THEN 3e 


NEXT: GOTO 3e 


line 220, variable CO contains the 
number of directory entries stored in 
NA$. DR$ contains the directory 
header, BC contains the number of 
blocks in the directory. and array DL 
contains the actual block numbers 
that form the directory. 

Lines 220 through 280 perform the 
bubble sort of array NAS. Lines 290 
through 430 write the sorted array 
back to the disk. After the program 
has written the directory to the disk, 


the entire procedure is repeated by 
a jump to line 90. 


TESTING THE UTILITY 
Because you are dealing with a pro- 
gram that directly accesses disk 
blocks, you should take care to verify 
that the copy you have acquired 
(either by typing or downloading) 
works properly. One small error can 
destroy a disk containing weeks of 
hard work. Listing 2 gives a small pro- 
gram you can use to test the utility. 
This program creates a dummy disk 
with a random number of active and 
inactive entries stored in different sub- 
directories. To use this program. first 
format a disk with volume name 
SCRATCH using the ProDOS Utilities 
Disk, then create the following sub- 
directories: 


ISCRATCH/MASS 
IGCRATCH/MASS/NY 
ISCRATCH/MASS/NJ 
ISCRATCH/RHODE 
ISCRATCH/RHODE/PA 
ISCRATCH/VERMONT 
/SCRATCH/VERMONT/MAINE 


Then run the program in listing 1. 

Now run the sort utility program on 
this disk. This will give you a chance 
to get accustomed to the prompting. 
If the utility runs with no apparent 
problem. catalog each subdirectory to 
see if each catalog is sorted. 

Next, go into each subdirectory 
using the PREFIX command and type 
LOAD TESTFILE. TESTFILE is the 
BASIC program that created the 
dummy disk and is stored in each sub- 
directory. If you can successfully load 
TESTFILE from each subdirectory 
without [/O errors, go through the 
following final test, which checks if 
data can be stored on the disk. Try to 
store a dummy program in each sub- 
directory, then reload the stored pro- 
grams and verify that they are uncor- 
rupted. If you can successfully store 
programs on the disk, this proves that 
all data pointers on the disk are intact 
and that the utility works reliably. = 
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SO YOU THINK 
YOU KNOW ALL 
THE REASONS 
TO DUMP 
YOUR OLD 
PRINTER? 


WELL, HERE’S 
ONE MORE REASON. 


1 т L Е vm 
a e Js FT m OUT. $ Butomat ® і + 
ite end e 265 Oi direntional print ing And v. 


1> OND you Cid printer iğ а better printer Ihe Aipa Р2 


You can think of plenty of reasons It's dependable. If you give it 

to dump your old printer. reasonable care, it'll give you five or 
It's too slow. Too finicky. Too limited. more years without a breakdown. 

Or it's simply down too often. It's fast. It prints drafts at 250 cps. 
Well, here’s one more reason. Memos at 125 cps. And near letter 
The new Alps P2000 Dot Matrix quality correspondence at 50 cps. АП 

Printer. It's everything your old with perfect clarity. 

printer's not. Its versatile. It prints everything 


P2000 la a trademark of Alps Electric Co, Ltd. © 1386 Alps America. 


se 
а "aper >i t 


a om tet т gut в point па Beet | eee 


or Our brochure and the sare of aur dealer near eat 


from letters and graphics to 16-inch We could go on. But you get the 
wide spreadsheets. And it runs with all point. The best reason to dump your 
the most popular PCs and software. old printer is a better printer. 

What's more, it comes with all Especially one from a better 


the extras office automation guruslook printer company. 

for. Like a paper-saving push/pull The P2000. ALPS 
tractor feed. Multiple type fonts and From Alps. 

sizes. Bi-directional printing. And more. AMERICA 


AND HERE’S 
THE BIGGEST 
REASON. 


That's pronounced “Alps” Alps Electric is an International 
As in Alps Electric Co., Ltd., the Fortune 500 company. A $1.5 billion 
Japanese company that manufactures manufacturer of computer and 
the new Alps P2000" Dot Matrix electronic products. 
Printer. Which happens À company that has been 
to be the perfect PC sss making computer printers 
printer for companies | m ee for a decade and selling them 
who've outgrown their in countries throughout 
old ones. tne world. Including this country 
Fine. But who's Alps Electric? (under the brand names of major 
And what difference does it make? computer manufacturers). 


P2000 is a trademark of Alps Electric Co. Ltd. © 1986 Alps America. 


What's more, Alps Electric is 


the parent company of Alps America, 


the company that sells, services and 
supports Alps printers in America. 

And the difference all that 
makes is this. 

Whether you're buying one 
printer or a thousand, you really 
ought to buy them from a solid, 
experienced company you can 
depend on. 


Which is exactly what we are. 

Alps. Now that you know how 
to say it, perhaps youd like to dial it. 
(800) 828-AL.PS. In California, call 
(BOO) 257-7872. 

Better yet, send us the — 
coupon for a free Alps P2000 
demonstration. 

tr" ALPS 
plain English. 


` AMERICA 


Finally you can get a complete CAD package 
at a reasonable price! For only $299, ProDesign 
П provides the advanced features you get on 
CAD systems costing thousands of dollars. But 
there is another, very important reason you 
should get ProDesign Il ProDesign J is very 
unique among CAD packages. It is easy to leam 
and use. When we call ProDesign I| "The Easy 
to Use CAD System", we're not joking. You will 
be productive with ProDesign 11 in an hour or 
two instead of a week or two. 


What else does ProDesign Il offer? Compatibil- 
ity. Compatibility with over 100 printers. 
Compatibility with over 50 plotters. Compati- 
bility with most graphics adapters, digitizing 
tablets, and mice. Compatibility with most 
display adapters. Compatibility with any soft- 
ware that can produce HP plotter commands. 
Compatibility with mainframe CAD systems 
(IGES). All at no extra chargel 


What additional hardware do you need? None! 


need. ProDesign Il produces high resolution 
drawings on your dot matrix printer — better 
than .005" resolution on an IBM/Epson com- 
patible printer. In fact, the drawings on this 
page were printed on a $299 dot matrix 
printer! You don't have to get a mouse or 
digitizing tablet. ProDesign !| is designed for 
easy and efficient keyboard use. You won't even 
need a math coprocessor, although it is 
supported. From a small drawing on a dot 
matrix printer to an E-Size drawing on a large 
plotter, ProDesign Il is the one to use! 


ProDesign Il 
Affordable, Compatible, and (sable! 


Where can you get ProDesign II? 
See your local computer dealer, or contact 
American Small Business Computers 


118 South Mill 
Pryor, OK 74361 


(918) 825-4844 


An IBM PC compatible and 512K RAM is all you Inquiry 23 


PRODESIGN 11 


ANYBODY CAN DO IT! 


A 


THIS DRAWING WAS PRINTED ON AN ORDINARY 
EPSON/IBM COMPATIBLE DOT MATRIX PRINTER. 
MORE THAN 4 MILLION DOTS PER PAGE! 


DRAWN USING PRODESIGN II 
THE EASY TO USE CAD SYSTEM 
ONLY $299! 


WORLD'S FASTEST JET — 3500+ MILES PER HOUR 


BY MARK ANACKER 


DECODING 
MACPAINT ON 
THE IBM PC 


ou would be hard pressed 
to find two more dissimilar 


Transfer graphics 
is. “eed Am. — — | systems than the IBM PC 


créa ted On the and the Apple Macintosh— 

specially when it comes ^ graphics. 
i And that can be a problem in an 

Macintosh and office where both systems are used. 
‘ With a little effort, however, you can 

manipulate them be tsm cloeer perse 

к= A mA zo SEE I've written a Pascal program for the 

on your PC IBM PC called MacView that decodes 


and displays MacPaint images on your 
PC display. [Editor's note: MacView. which 
was written in Turbo Pascal, is available for 
downloading from BYTEnet Listings at (617) 
861-9764. It is also available on disk: see 
page 445.| Moreover, this software pro- 
vides the foundation to a bridge be- 
tween Macintosh and PC graphics: 
once Macintosh graphics are trans- 
lated for the РС, it is relatively easy 
to write additional program code to 
manipulate the images. 

First, of course, you must get the 
MacPaint file from the Mac to the PC. 
For the Mac, you can use a commu- 
nications package such as MacLink or 
MacTerminal. For the PC, nearly any 
of the common asynchronous PC 
communication packages will do. As 
for connecting the Mac to the РС, you 
could use a dial-up modem link, but 
a direct cable between the two ma- 
chines is best. Figure 1 is a cable 
schematic for a direct hookup. 

Once you have completed the trans- 
fer, the MacPaint file can be decoded. 

(continued) 
Mark Anacker (4920 200 Southwest 
A204, Lynnwood, WA 98036) studied com- 
puter science at Seattle Pacific University. 


ILLUSTRATED BY STEPHEN GERVAIS JUNE 1986 * BYTE 131 


Each image occupies 720 horizontal 
scan lines of 72 bytes each, for a total 
of 51.840 bytes. Each byte represents 
8 horizontal points on the screen, with 
the highest bit to the left (see figure 
2}. A | bit indicates a dark pixel, and 
a O indicates a white one. 

To save disk space, however, Mac- 
Paint stores its images in a com- 
pressed bit-map format—reducing the 
image data to only about 10K bytes. 
(The subsequent decoding, which re- 
quires a great deal of processor 
power, is the reason the Mac takes so 
long to bring an image up on the 
screen.) The bytes in each scan line 
are encoded into two types of 


Macintosh 9-pin connector 
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Byte 70 
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DECODING MACPAINT 


records: mixed-data and repeating- 
data (see figure 3). 

A mixed-data record consists of a 
byte indicating the record length 
(from 1 to 72 bytes) and the raw data. 
This type of record is used when each 
byte in a scan line is different from its 
neighbor. Such a record actually takes 
up one more byte than the original 
scan-line data. 

Repeating-data records are more ef- 
ficient. Most images consist of 
repeated bit patterns, which can be 
represented easily with just a byte 
that indicates the number of bytes to 
repeat, followed by the actual bit pat- 
tern. This method allows you to com- 


IBM PC 25-pin connector 


(DB25S) 


Byte 69 


press as many as 127 bytes into as 
few as 2 bytes. And you can store a 
single scan line using a combination 
of mixed-data and repeating-data 
records. The eighth bit in the first byte 
of the record, the counter byte 
distinguishes the record type; speci- 
fically, that bit is set to indicate a 
repeating record. 

In addition to image data, the first 
512 bytes of a MacPaint file contain 
some header information and the bit 
maps of the paint patterns that are 
displayed along the bottom of the 
MacPaint screen. For our purposes, 
that information is not necessary, and 
MacView begins reading the MacPaint 
file at the 513th byte. 

As MacView reads the MacPaint file 
one byte at a time, it decodes the 
mixed-data and repeating-data record 
types. Since the Mac has a black-on- 
white display, the program must flip 
the bits with a NOT operator to make 
the image appear the same on a PC. 
The program then puts the resulting 
bits in a buffer that can be accessed 
via an array of pointers. 

Once the image is in the buffer, the 
program displays part of it on the 
screen. [ chose to write the image 

(continued) 
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Figure 2: The bit-mapped layout of a MacPaint image contains 51,840 bytes. 


bit pattern to be repeated 
from 1 to 72 times 


Bth bit set 
indicates = 


repeating 


counter byte 
(length + 128) 


bit pattern 
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Figure 3: Left. repeating-data record: right, mixed-data record. 
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LOOK 
WHAT S IN IT 
FOR YOU! 


| DECODING MACPAINT 


The one thing MacView 


can't handle is the 
difference in aspect 
ratio between the 


Now more than ever, there's more for you when you buy BASF 
Qualimetric " FlexyDisks" There's a special two-part game 
ticket that not only gives you 100 chances to win an Apple" lic 
Computer in our Apple-a-Day Sweepstakes, but is also an excit- 
ing scratch-off game with 14,110 chances to instantly win cash 
prizes up to $1,000. What else is in it for you? Only the best...the 
BASF FlexyDisk, certified 10096 error-free and warranted forever. 
See your BASF dealer today and look for the specially-marked 
boxes of 5.25" and 3.5" BASF FlexyDisks. 


sJBASF 
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directly to the graphics adapter mem- 
ory for faster performance and easier 
scrolling. You can scroll the image 


| using the cursor keys, shifting the sec- 


ll tion of the image currently displayed. 


In this way you can quickly view the 
entire picture. When you scroll up or 
down, however, the image moves two 
scan lines at a time, which is due to 
the way the graphics memory is or- 
ganized. So that you know what part 
of the image you are viewing, the pro- 
gram displays the number of the top 
scan line in the upper right corner of 
the display. 

The one thing my program can't 
handle is the difference in aspect ratio 


""- between the two systems. The pixels 
= on the Mac screen are square, while 


57! the PC's are rectangular. This means 


that the images on the PC screen ap- 
pear vertically stretched. Of course, 


| you could compensate somewhat for 
| the aspect ratio by skipping every 


other scan line when the image is dis- 
played, but doing so causes a loss of 
detail. Some IBM PC compatibles— 
particularly those that use LCDs, 
which inherently use square pixels— 
may correct the aspect ratio problem. 

1 wrote the program in Pascal for 
speed. but you could translate it into 
BASIC or another language as well. 
But no matter what language you use, 
once you've made sense out of a 
MacPaint image on your IBM PC, you 
can begin to do things with it. 1 have 
written programs that enlarge and 
compress the images as well as print 
them on ап IBM PC-compatible laser 
printer. | also use the large hard disk 
on my PC to archive the MacPaint 
images. There's really no limit to what 
you can create when you combine the 
graphics of the Macintosh and the 
IBM PC. m 
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With Network Revelation, youre not alone. 


Span the void that separates 
you from other PC's. Be as one with a 
universe of data. Be a true network 
with Network Revelation? 

Network Revelation is more than 
a relational database management 
system. It's a complete applications 
environment for most microcomputer 
networks. That's not dreaming about 
the future. It's low-key raving about 
a capability of the present. 

With Network Revelation, you 
can send and receive data on local area 
networks and remote file servers. Rev’s 
data dictionaries let you add or restruc- 


ture fields at will, saving ages of 
programming time. And our menu- 
driven applications generator and 
procedural language are eons ahead 
of other databases. 

The possibilities are infinite. 


Distributed processing systems linking 


worlds. Accounting, inventory and 
order entry systems connected for 
instant access to data by a galaxy of 
users. Ánd your data is secure with 
complete file or record locking. 
REVELATION co-exists with 
MS-DOS" So you can transport Lotus 
1-2-3™ Multiplan® or other data from 


PC to PC— using ІВМ®5 new РС Net- 
work or any network hardware running 
Novell NetWare™ You can even evolve 
files from primitive, single-user data- 
bases into a powerful Rev application. 
Encounter the future of distributed 
data processing today. Revelation costs 
just $950* And a four-user upgrade 
to Network Revelation is only $4953 
So call us and we'll arrange for an 
unforgettable demonstration with a 
Cosmos rep in your area. 


MS" and Mulliplan* of Microsoft Corporation. 
1-2-3" of Lotus Development Corporatton. 
Net Ware" of Novell, Inc. IBM* of International 
Business Machines. 

"Suggested U.S. list price. 


| | | , , TM 
Cosmos, Inc., 19530 Pacific Highway S. COS OS Seattle, WA 98188, 206-824-9942 
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Inquiry 96 


PROGRAMMING INSIGHT 


HILBERT CURVES 
MADE SIMPLE 


BY MICHAEL ACKERMAN 


This one-subroutine BASIC program uses 


IF YOU ARE INTERESTED in fractal 
shapes, you are probably familiar with 
the Hilbert curve. It was among the 
first of many wild but “self-similar” 
shapes that astonished mathemati- 
cians around the turn of the century. 
Hobbyists have discovered the 
beauty of David Hilbert's creation, 
and several have written programs to 
draw it on the high-resolution screens 
of personal computers. Unfortunate- 
ly. most of the programs that produce 
the curve are quite complicated. The 
demonstration program that comes 
with the Apple Pascal system contains 
a procedure that itself contains two 
more procedures. І had a difficult time 
following the program's logic. 
Niklaus Wirth. author of the Pascal 
and Modula-2 programming languages, 
includes a Hilbert curve program in 
his book Algorithms + Data Structures = 
Programs (Prentice-Hall, 1976). While 
this program is easy to understand. it 
contains four procedures that call 
each other again and again. | decided 
that there had to be a simpler way to 
(continued) 
Michael Ackerman (1539 Van Dyke Rd.. 
San Marino, CA 91108} is a senior major- 
ing in history at the University of California 
at Santa Barbara. 


only global variables 


Listing |: A simple Applesoft BASIC program to generate Hilbert curves. 


1 GOTO 1900 
2 REM Ak x doi eA EEE dc e once f e ERE 
3 REM ж HILBERT BY MICHAEL ACKERMAN - 8/27/85 s 
4 REM үн EERE d i d oo o s oO 


100 


КОЕК = ROER = 1 
TURN = = TURN 
TEMP = DY:DOY = = TURN ж DX:DX = 
IF RDER > 8 THEN GOSUB 100 
X = X + DX;Y = Y + OY: HPLOT TO 
TURN = = TURN 
TEMP = DY:DY = - TURN ж DX:DX = 
IF RDER > O THEN GOSUB 100 
X m X + DX:Y = Y + DY: HPLOT TO 
IF RDER > 8 THEN GOSUB 100 

TEMP = 0Ү:0Ү = = TURN ж DX:DX = 
TURN = — TURN 

X= X + DX:Y = Y + DY: HPLOT TO 
IF КОЕК > 0 THEM GOSUB 100 
TEMP = DY:DY = ~ TURN ж DX:DX = 
TURN = — TURN 

RDER = RDER + 1 
RETURN 

TEXT : HGR: HCOLOR&35 : INPUT "ORDER 


1010 POKE 49234, 1 
1020 DY = 192 / 2 ^ RDER 
1030 TURN = – 1 


OX =X2 Yau Өө 
HPLOT X,Y 
GOSUB 100 

END 


TURN « TEMP 
X,Y 
TURN ж TEMP 
X,Y 
TURN ж TEMP 
X.Y 
TURN ж TEMP 


«1-7»";RDER 
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draw this elegant figure. 

Since recursive programs are hard 
enough to follow, | decided to write 
an Applesoft BASIC program that 
would have only one subroutine with 
a single entry point. The final program 
[see listing 1) not only helped me to 
understand the Hilbert curve better. 
but also let me use some interesting 
programming tricks. [Editors note: 
HILBERT.BAS is available on BY TEnet 
Listings at (617) 861-9764. The program 
is also available on disk [see page 445].] 

A first-order Hilbert curve is very 
simple (see figure 1) and can be drawn 
by following the rough outline shown 
in table |. I inserted four recursive 
calls into this outline so that the pro- 
cedure could draw higher-order 
curves. These calls are conditional on 
the variable ORDER. which is 
decremented each time the pro- 
cedure calls itself and incremented 
each time the procedure issues a 
return. Thus, the number of nested 
gosub statements is determined by 
the original value of ORDER (see 
table 2). 

The final refinement was to insert 
commands to swap left for right. To 
understand this, it might be useful to 
compare a first-order curve (figure 1) 
to a second-order curve (figure 2). The 
first line segment in the first-order 
curve is horizontal, but the first seg- 
ment in the second-order curve is ver- 
tical. In a third-order curve (figure 3), 
it is horizontal again. To remedy this 
flip in orientation. the program in- 
cludes the variable TURN, which in- 


Figure |: A first-order Hilbert 
curve. Note that the first line segment 
is horizontal. 
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HILBERT CURVES 


Table 1: A rough outline for 
generating first-order curves. 


turn left 
draw forward 
turn right 
draw forward 
turn right 
draw forward 
turn left 


Table 2: A modified procedure 
showing the placement of recursive 
calls. 


ORDER x2 

hil ORDER s ORDER - 1 
turn left 
gosub hil if ORDER >0 
draw forward 
turn right 
gosub hil if ORDER »0 
draw forward 
gosub hil if ORDER 0 
turn right 
draw forward 
gosub hil if ORDER > Û 
turn left 
ORDER = ORDER + 1 
return 


dicates a left turn when it equals | 
and a right turn when it equals – 1, It 
also includes commands to invert 
TURN each time the curve routine 
flips direction. 

You may notice that both table | 
and table 2 are almost palindromes; 


Figure 2: A second-order Hilbert ` 
curve. Note that the first line segment 
is vertical. 


that is, they read the same backward 
as forward. The main subroutine in 
the BASIC program in listing 1 (lines 
100 through 270) is palindromic as 
well. This symmetry is visible in the 
Hilbert curve itself. You can take a 
curve of any order and fold it so that 
one half exactly covers the other. 

Another advantage of this program 
is that it runs well without using local 
variables. Both Pascal programs that 
| referred to earlier depend on local 
variables, which are neatly stored 
each tíme a procedure calls itself and 
restored when it issues a return. This 
program has only global variables, 
which are not stored automatically. 
The other BASIC implementations of 
the Hilbert curve that | have seen 
store variables in arrays each time the 
programs recur. This program 
eliminates the need to store variables 
by making sure that all relevant 
variables have the same values at the 
beginning and end of the main 
routine, 

Since the program outline in table 
| has two left turns and two right 
turns, you end up pointing in the 
same direction you started in. 
ORDER also remains the same in 
table 2 because it is first decre- 
mented, then incremented. In listing 
і, TURN is inverted four times. so it 
too is the same upon leaving the 
routine as it was upon entering. Most 
important, the variables are not 
changed by the GOSUB statements 
because they call only the routine 
itself. ш 


Figure 3: A third-order Hilbert 
curve. Note that the first line segment 
is horizontal again. 
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Triple your PC speed for only $599! | 


8087 Upgrades " 

MicroWay is the world leader in 8087 support. Our 
8087 development software has been in use since 
1982. By 1984 we had become Intel's 97th largest 
OEM account. When you buy from us, you can be con- 
fident that you will receive the 8087 chip designed for 
your PC and that our unique diagnostics will instantly 
verify that your processor works correctly as installed. 
Call for current prices. 


287Turbo" 


This card plugs into the 80287 socket on your AT or 
COMPAQ, doubling the 80287 clock from 4 to 8 Mhz. 
It does not change the 80286 clock speed or affect 
your warranty. The card comes with an 8 Mhz 80287 
and has provisions for faster crystals as better 802875 
become available. It also has a reset button and circuit 
that provide a hardware alternative to CNTRL-ALT-DEL. 


287 Turbo with Diagnostics and Reset ........... $395 


Г 
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Number Smasher" 


Number Smasher or gives you AT speed and 100% com- 
patibility with all software and hardware. It comes 
with a 10 Mhz 8086 and 512K of no wait state RAM. 
Most are shipped with an optional matched 10 Mhz 
8087 and 128K daughterboard. The card runs pro 
grams a factor of 2.5 to 4.0 faster than the PC, 
compatibles it runs in. Other features include 

FAS ROM, a Ram Disk, Print Spooler and Disk Cache. 
Revision 2 of the Smasher is designed and manufac- 
tured by MicroWay in the U.S.A. and has the best 
service and support of any accelerator card. 


MegaPage 

MicroWay's "Lotus/Intel" extended memory card has 
all the features of the others plus one: it uses low 
power, cool running CMOS DRAM. Ask for our 
pamphlet "Extended vs Expanded Memory" and leam 
why MegaPage is the right card for you. 

MegaPage with 2 Megabytes CMOS............ $549 


The World Leader in 8087 Support 


Р.О. Box 79, Kingston, Mass. 02364 USA (6 fe ! 7) 746-7341 
Tempo House, London, U.K. call 01-223-7662 


Nuinbur Smasher, MegaPage and 267 Turbo are trademarks of MizroWay, Ire MicroWay is à registered trademark o) MicroWay, Inc 


Ada just moved 
Into a 
smaller place. 


We have some very good news Which means you and your 
for you. company can now program in Ada 
You can now get a validated, without tying up a big, expensive 
full Ada? compiler for the IBM” computer. 
PC AT. From the people who And you should program in 
designed the Ada language. For Ada. And not just because the DoD 
just $3,000. Says SO. 
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The DoD mandates Ada for up to 16 1432 Main Street, Waltham, МА 02154 
their software principally because megabytes | Pim 


| 
| 
| 
| 
| 
Ada is considerably easier and less of memory | 1 Send me more information about Ada. 
| 
| 
| 
| 
| 
| 


expensive to maintain. for code x 
Does more reliable and easier апа data nz 
to maintain code sound attractive without с 
to you? If not, just look at how your worrying — 
programmers are spending 8096 of about DOS, | = mT 
their time. overlays and | __ 
People who know Ada are call- all that stuff." __ J rác 
ing it ‘‘the only logical language for Lastly, this compiler to talk to 
MIRIT ШШЕ the eighties comes with a 4-megabyte TBM - 
Шапа nineties.” memory upgrade board. in 
І The point is, That, by itself, is worth Ada 
E KANE LEY TE bo the price of admission. 
egit: ` (held At this point, ме || 9? 
Ada as ‘‘the DoD language.” It’s suspect you might be Knowledge is good. 


Especially when it's free. 


simply because Ada supports good, tempted to pull out a 
solid software engineering practice. credit card and give us a call. 


And now you can try full Ada Or at least fill out the coupon. 
programming for less than the cost Write: Alsys, Inc., 1432 Main 
of a two week training program. Street, Waltham, MA 02154, 


The Alsys™ Ada compiler for U.S.A., Telephone: (617) 890-0030, 
the PC AT is not only validated, it’s Telex: 948536. 


actually written in Ada. And pro- In France: Alsys, S.A., 29, 
duces code so efficient it executes Avenue de Versailles, 78170 La 
faster than C or Pascal on tested Celle St. Cloud, France, Tele- 
benchmarks. — phone: 33(1)3918 12 44, 


Telex: 697569. 
In England: Alsys, Ltd., 
Partridge Hse, Newtown 


And if that's not ! 
enough, the Alsys PC AT Ё 


Ada compiler runs in pro- | 


tected mode. So you can Road, Henley-on- Thames, 
use the full amount of Oxon КС9 1EN, 

memory available to the England, Telephone: 

PC AT. This means you 44 (491) 579090, 


can run a program using - Telex: 846508. 


Ada? is a registered trademark of the U.S. Government (Ada Joint Program Office). IBM® and PC AT are registered trademarks of International Business Machines Corporation, 
Alsys™ is a trademark, service mark, and trade name of Alys S.A. *Memory board manufactured by Profit Systems, Inc. 
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Computers 
and Music 


THE CHALLENGE OF Music SOFTWARE 


by Roger Pouwell.................... 145 
by Robert A. Моод................. 155 


DIGITAL SAMPLING ON THE APPLE 
MACINTOSH 
by Christopher Yavelow ............... 171 


MUSICAL FRACTALS 
by Charles Dodge and Curtis К. Вайл, ,.. 185 


A MIDI Project 


бу lay КийЁу.................... pas 
MIDI PROGRAMMING 
by Donald Swearingen ............... 211 


THE LAST TIME BYTE PRESENTED a Computers and Music theme issue was 
back in April 1980. Developments in that area have been so dramatic since 
then—particularly in the last two years—that we decided a concentrated look 
at computers and music was long overdue. 

Many of our readers are already aware of the growing enthusiasm generated 
by the MIDI (musical instrument digital interface) specification: new software 
and MIDI-compatible devices seem to appear daily. However, if you need an 
introduction to what the infusion of computers into the art of musicmaking 
is going to mean, refer to our lead article, “The Challenge of Music Software" 
by Roger Powell. 

"Digital Music Synthesis" is an overview of the different techniques currently 
used by today's popular synthesizers. It is authored by Robert Moog. whose 
name is synonymous with music synthesizers. 

Christopher Yavelow offers more insight into the realm of digital synthesis, 
in particular, digital sampling on the Macintosh. He even provides us with 
enticing glimpses of some available sampling software. 

Fractals are always turning up in unusual and interesting places in the com- 
puter world. We often find them associated with graphics, but Charles Dodge 
and Curtis Bahn introduce us to another application in "Musical Fractals." 

We are particularly happy to present Jay Kubicky's "A MIDI Project.” Not 
only does the author give an overview of the software end of MIDI and in- 
clude the schematic for an IBM PC MIDI hardware interface, he also throws 
in multitrack MIDI recording and playback software. 

Finally, Don Swearingen returns with a software follow-up to his MIDI recorder 
article, which appeared in the Fall 1985 special issue inside the IBM PCs. This 
time, Mr. Swearingen shows us some Turbo Pascal software tools for modify- 
ing MIDI data stream information after it has been captured in your computer's 
memory. 

Other related articles in the Reviews section include an excellent review of 
the Kurzweil 250 by former BYTE editor in chief Chris Morgan and a look 
at four MIDI interfaces by Roger Powell and myself. Mario Sergio Bernardo 
reviews the capabilities of two music software packages for the Macintosh. 
ConcertWare-- and SongPainter. In addition. four books dealing with com- 
puters and music are critiqued in this issues Book Reviews section. 

The industry is changing far too rapidly for us to examine every aspect of 
computers and music, but | would like to take this opportunity to point out 
Roger Powell's appearance on the masthead as a contributing editor. We are 
fortunate to have someone with Roger's considerable talents associated with 
BYTE, and we hope to call on him regularly to provide ongoing coverage of 
computers and music. 

—Richard Grehan, Technical Editor 
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ENGINEERED 
TO EXCEED 
INDUSTRY 
STANDARDS 


Tech PC Desktop computers are 
engineered to exceed industry 
standards. Each unit is housed in 
an attractive and sturdy steel 
case designed to blend in with 
the office or home environment 
and at the same time protect the 
system components from damage. 
The units’ built in fans are de- 
signed for maximal cooling and 
minimal noise. A full compliment 
of expansion slots and extra 
capacity power supply give each 
of the Four Desktop models the 
ability to add additional acces- 
sory boards and peripherals to 
the unit without difficulty. The 
Inte] 8088 and 80286 micro- 
processor based motherboards 
used in the Tech Personal 
Computers meet or exceed IBM 
compatibility standards with 
respect to processing speed and 
memory capabilities. All of the 
four desktop models are de- 
signed to function for a wide 
variety of people in a wide 
variety of situations. 


TECH PERSONAL COMPUTERS is a full service manufacturer of Micro Computer Products and offers a 
complete line of Desktop, Portables and Multi-User Computer Systems as well as an accessory 
line of over one hundred enhancement products. TECH PERSONAL COMPUTERS are 
all backed by a full one year warranty with additional maintenance coverage 
and extended maintenance contracts available through Mohawk 
Data Sciences. For more information concerning hundreds 
of MDS Service Centers throughout the United 


Stales, contact TECH PERSONAL 
COMPUTERS at (714) 754-1170. 


qt D Tt 
| N 


TECH PC DESKTOP COMPUTERS are avall- 
able now in 4 different base models: 


TECH PC/XT DESKTOP ............$ 149 
Options: 
Tech PC/XT with 20MB Hard Disk ..51249 


Tech PC/XT with 20MB Hard Disk, 
Monochrome Monitor, Hercules” Compatible 
Mono/Graphics Сага .............. 251449 


TECH TURBO PC/XT DESKTOP ...... $899 
Options: 
Tech Turbo PC/XT Desktop with 20MB-Hard 


€$4*4$5^*&&6&t*4€982834588a882b5555b5855,8a9328947A58t7835S95.45)v4 


Tech Turbo PC/XT 20MB Hard Disk, 


TECH PC/AT DESKTOP .......... ‚„„$1699 


Options: 
Tech PC/AT with 20MB Hard Disk ...$2099 
Tech PC/AT with 20MB Hard Disk, 
Compatible 


Monochrome Monitor, 
Mono/Graphics Card ................ $2299 
TECH TURBO PC/AT DESKTOP .....$1799 


Options: 
зна AMAN PC/AT Desktop with 20МВ $2159 
ba dicke Y Re d TOT. ecd 

Monochrome — Hercules* Compatible 
Mono/Graphics Card..... — err r DESI 


All TECH PC DESKTOPS available with tape 
backups, hard disks up to 280 megabytes, 
networking systems, and hundreds of other 
hardware and software accessories. 


_7141754-1170 


2131 S. Hathaway, Sania Ana, California 92705 


TELEX: 272006 Answer Back-TECH FAX: 714/556-8325 
Inquiry 342 for End-Users. Inquiry 343 for DEALERS ONLY. 


COMPUTERS AND MUSIC 


THE CHALLENGE 
OF MUSIC 
SOFTWARE - 


BY ROGER POWELL 


An overview of the current state 


THE MID-SIXTIES marked the begin- 
ning of an exciting new era in the field 
of music. At that time, both Dr. Robert 
Moog at his Trumansburg, New York, 
laboratory and Dr. Max Mathews at 
Bell Laboratories in New jersey were 
creating electronic tools for the pro- 
duction of music. The Moog Synthe- 
sizer, although not the only device of 
its kind under development at that 
time, became universally accepted as 
a valid musical instrument, revolution- 
izing the electronic sound industry. 
But the Moog and other analog syn- 
thesizers are based on analog 
building blocks like oscillators, filters, 
and amplifiers—circuits that may tend 
to drift out of calibration, especially 
under environmental stress. 

In another camp, Dr. Mathews and 
his colleagues were exploring the pos- 
sibilities of digital sound reproduction 
using a general-purpose computer 
equipped with a D/A converter. They 
reasoned that sound could be sam- 
pled at regular intervals, much like a 
motion-picture camera snapping 
frames of images. The resulting 
stream of audio data represents a plot 
of the amplitude over time and can 


of computers in music 


be faithfully “played back” by sending 
the data back out of the computer 
through the D/A converter. (This is the 
principle behind today's compact disk 
technology.) Of course, the cost and 
size of computing equipment at that 
time posed a serious deterrent to the 
average musicians or composer's 
desire to use computer techniques in 
his or her art. And, similarly, the early 
analog synthesizers were bulky, ex- 
pensive instruments whose most 
natural environment seemed to be 
the university laboratory, a domain 
not normally frequented by the musi- 
cally inclined. However, the economic 
barrier between sophisticated elec- 
tronic tools and musicians no longer 
exists in today's world of high-per- 
formance personal computers and 
the new generation of music synthe- 
sizers, which now includes MIDI, a 
communications standard for music. 

MIDI represents a formal set of 
hardware and software rules for send- 
ing and receiving musical-event data 
between computers and synthesizers. 
Music data such as notes or other per- 
formance parameters such as pitch- 
bending are typically input by the 


musician using a keyboard synthesizer 
equipped with a MIDI hardware inter- 
face. This MIDI hardware encodes the 
key depressions and transmits them 
serially at 31.250 bits per second over 
the MIDI port. The output of this port 
may be connected to the input of an- 
other MIDI port that is either attached 
to a computer or another synthesizer. 
The ability to "slave" remote synthe- 
sizers to the movements occurring on 
a master instrument is reminiscent of 
the antiphonal design of early pipe 

(continued) 
Roger Powell (Magnetic Music, РОВ 328, 
Rhinebeck, NY 12572) is a professional 
musician and computer programmer. He has 
been involved with music synthesis as a con- 
sultant for the Moog Synthesizer Company 
and Bell Laboratories, where ће was intro- 
duced to computer music. A longstanding 
member of Todd Rundgrens band Utopia, 
Roger has also played keyboards for David 
Bowie and Meat Loaf and has released two 
solo synthesizer albums, Cosmic Furnace 
(Atlantic, 1973) and Air Pocket (Bearsville. 
1978). Recently. Roger has been producing 
his own line of MIDI-related software tools 
for music, including Texture, a 244rack MIDI 
sequencer for the IBM PC. 
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organs found in the world's great 
cathedrals. The organist, seated at the 
console, could control distant multi- 
tudes of pipe ranks located through- 
' out the building. 

If you insert a computer into this 
network, data from the master instru- 
ment can be collected, stored, ana- 
lyzed, and passed on to other 
devices. Here it's important to distin- 
guish between musical-event data and 


Hassle-Free 


VSE SYSTEMS 

А Seif-Teaching Guide 
Ruth Ashley 

Judi N. Fernandez 


Using the proven STG format of re- 
views, self-tests, objectives, and ex- 
ercises, this guide to the operating 
system that controls IBM's new 4300 
series will enable application pro- 
grammers to handle virtually any 
communication and control require- 
ment encountered on the job. $12.95 


THE 80286 ARCHITECTURE 


Stephen P. Morse 
Douglas J. Albert 


An in-depth guide to Intel's new 80286 
and 80287 microprocessors, the 
chips used in IBM's PC/AT and many 
compatibles. Shows how to program 
the chips to perform a wide range of 
business, scientific, and "€ 


JCL FOR IBM® Lf, 
| WZ 


puter applications. 24.95 
FILE FORMATS FOR 
POPULAR PC SOFTWARE 


A Programmer's Reference 
Jeff Walden 


Unlock the complex file formats of 
programs like Lotus 1-2-3, Multimate, 
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sound-sample information. The MIDI 
standard currently focuses on slower- 
moving performance data like that 
which the musician's keyboard move- 
ments describe. Musical notes consist 
of key numbers and times of depres- 
sion and release updating on the 
order of seconds and milliseconds. 
Sound samples, on the other hand, 
represent a quantification of an 
analog signal, and the data rate for 
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any degree of high fidelity must ap- 
proach the order of microseconds. 
MIDI encodes control signals that 
may be used to drive external 
sound-generating devices or fed into 
music-processing software. 

While performing, a musician nor- 
mally does more than just activate the 
notes to be heard. Personal inflections 
may be added by varying the "touch" 
or velocity with which keys are struck. 
Other devices on the synthesizer may 
influence the brilliance of the sound 
or produce a steady vibrato. All these 
parameters are defined in the MIDI 
standard, although not all are imple- 
mented in every synthesizer. Con- 
tinuous controller devices such as 
pitch-bend and modulation wheels 
generate large quantities of inflection 
data. Musicians must use these 
devices judiciously to avoid clogging 
the MIDI serial channel or using ex- 
cessive memory when recording into 
the computer. Nevertheless, the Japa- 
nese and American synthesizer manu- 
facturers who cooperated to design 
the MIDI specifications were wise to 
include the ability to "capture" these 
multiple dimensions of a real-time 
musical performance as rendered on 
a MiDi-equipped instrument. 

Once the synthesizer, performer. 
and computer have established a 
MIDI link, the musical process is open 
to deeper exploration through soft- 
ware utilities that manipulate musical 
phrases. Of the many applications 
programs that are presently offered 
to musicians, the largest category 
could be described as “sequencers— 
programs that act as tapeless, multi- 
track recorders allowing you to create 
layers of sound data one track at a 
time. Using the virtual tracks estab- 
lished in software, a single musician/ 
composer can build and refine musi- 
cal structures in the same way that an 
author uses word-processing software 
to create literary works. Sequencer 
programs generally offer a rich set of 
editing and transformation functions 
for massaging music data into shape. 
There are cut-and-paste operations 
that allow you to move fragments of 
melody and rhythm around to desired 
locations earlier or later in the piece, 
copy functions for repeated phrases, 

(continued) 
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Most popular music 
features repetition of 
a few basic phrases. 


transpose utilities for shifting the key 
signature, and other tools modeled 
after the text-editing environment. 
Beyond this, some programs have 
commands to assist composing using 
algorithmic methods. This set of tools 
performs extended manipulations on 
the phrases stored in memory: 
melodies may be rotated (end notes 
of phrase appear at beginning], in- 
verted (high notes become low notes 
and vice versa], and compressed or 
expanded (pitch range of melody 
made narrower or greater). Note and 
performance streams of several tracks 
may be merged into one for dense 
patterns, and phrases may be over- 
lapped with delays for echo effects. 
Most popular pieces of music feature 
repetition and variation of a few basic 
phrases. The task of the composer is 
to develop these fragments into a 
seamless whole. By assigning the 
mechanical work of actually moving 
and altering the note patterns to the 
computer. a high degree of spontane- 
ity can be achieved during the cre- 
ative process. 

Music data can be represented 
graphically in several different ways, 
each with its own benefits and draw- 
backs. Common music notation—the 
normal character set of music sym- 
bols that musicians can read— 
provides a well-proven methodology 
and is an obvious choice for an 
operator interface given its large user 
base. There are roughly 80 symbols 
that you should know to be able to 
decipher a musical score. Half of 
these symbols are used frequently, 
suggesting that some counterpart of 
the NAPLPS graphic-communications 
standard could be adopted for low- 
level music-graphics applications. The 
formatting of music data to a video 
screen seems straightforward until 
you want to translate real-time perfor- 
mance data into common notation. 
The problem is that à human cannot 
play the prescribed notes of a musical 
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score precisely on time or for the 
exact duration indicated, forcing the 
computer that is reading the incom- 
ing events to make decisions about 
note values and placement. The pro- 
cess of composing is reversed here 
(decomposing?) and the software has 
to make musically appropriate deci- 
sions regarding the player's intentions. 
Dr. Roger Dannenberg of Carnegie- 
Mellon University has made signifi- 
cant progress in the developrnent of 
real-time heuristic techniques in this 
area. He has produced algorithms 
that actually can follow a musician's 
performance and continuously ascer- 
tain the proper rhythmic context, 
speeding up and slowing down as a 
human accompanist might react to 
the actions of a soloist. This informa- 
tion can also be used to draw a 
screenful of music notation entered 
via a MIDI host instrument. 

In some applications, common 
music notation is either unsuitable or 
unnecessary and is replaced by other 
display means. Simple list editing of 
timed events may be sufficient, or you 
may be presented with a piano-roll- 
type notation where note events are 
shown as vertically spaced lines and 
dashes indicating pitch and duration. 
This depiction more accurately shows 
the exact timing relationships be- 
tween notes and doesn't require famil- 
iarity with objects like stems and 
dotted 32nd notes indigenous to stan- 
dard notation. Ideally, you would like 
the ability to switch-select the ap- 
propriate view and produce hard 
copy to match. | suspect that future 
software will support such options. 

In a professional or semiprofes- 
sional studio environment, it is often 
necessary to synchronize the play- 
back of tape machines and computer 
sequencers to run in tandem. The 
motion-picture industry has been syn- 
chronizing sound to film for years and 
has developed a time-code protocol 
called SMPTE (Society of Motion Pic- 
ture and Television Engineers) speci- 
fically to assist that procedure. Unlike 
simple FSK (frequency-shift keyed) 
sync signals used to drive sequencer 
devices from tape, each block of 
SMPTE signal bits contains a unique 
time stamp to facilitate precise loca- 
tion for sound or film editing. In a 


sound lab. one track of a multitrack 
tape will be "striped" with SMPTE 
code for the length of the musical 
selection. Although MIDI does not 
recognize SMPTE directly. any time 
code may easily be translated into a 
MIDI-format message (the song posi- 
tion pointer) that the software may 
use to find a point in the score data. 
Several companies now manufacture 
units to read SMPTE and generate the 
MIDI location data. By using only a 
single track of tape, a computer se- 
quencer can be "clocked" and made 
to send its data to an ensemble of 
synthesizers, freeing the other tape 
tracks for sounds that must be re- 
corded through microphones (vocals, 
guitars, flutes, etc.). Instruments can 
be played by the computer as the final 
master tape is created (mixdown) 
preventing the loss of fidelity caused 
by analog-tape limitations. 

MIDI has become useful in other ap- 
plications in the sound and entertain- 
ment industry. MIDI control has been 
built into mixing consoles for auto- 
mating computer-controlled mix- 
downs. A special MIDI interface can 
control stage lighting, both spotlight 
and laser-oriented. The growth in the 
use of MIDI-controlled equipment has 
also made it clear that the MID! stan- 
dard needs to be developed further 
to accommodate the things imagina- 
tive people have envisioned for it. 
Bandwidth will have to be increased 
or multiport interfaces will have to be 
designed to overcome the bottleneck 
that occurs at 31.250 bps when many 
devices are interconnected. Data 
delays are noticeable in large systems. 
especially when devices are "thru'- 
connected (chained). Several manu- 
facturers produce MIDI data-distribu- 
tion boxes to help eliminate this 
particular problem. 

You may have the impression that 
MIDI is useful only to those with ac- 
cess to keyboard-controlled synthe- 
sizers, but, in fact, there exists a 
device that can track the sounds 
made by acoustic instruments (includ- 
ing the human voice) and produce 
MIDI data signals. By using such a 
pitch-to-MIDI converter, instrumen- 
talists or vocalists can access elec- 
tronic music tools without having to 

(continued) 


ONCE IN A LIFETIME A NEW PRODUCT APPEARS ON > 
HE HORIZON THAT SHINE ABOVE ALL OTHERS —. 


 THECREATOR" .. - 


APPLICATION GENERATOR | DEM sae 
by Advanced Development Technologies 4 A ee ‘ 
ж FOURTH GENERATION PRODUCTIVITY , | TE or = 
* ELIMINATE DATABASE MANAGMENT SYSTEMS | SAT U 
* ACOMPLETEAPPLICATION — ' END 
GENERATION ENVIRONMENT 7 ees NE 
* DEVELOP APPLICATIONS IN LESS TIME A t 
b. tf, os 
* REDUCE CODE REQUIREMENTS "ue ^ INCLUDES: 
BY 9O PERCENT . . , | B Qe | . Internal Expression Compile - 
beim s. Relational File Structure 
* TRAPS ERRORS WITH DETAIL ANALYSIS nu BALA Pikes Missa race 
| у i Ts \ : Screen and Report Generator 
* MULTIPLE FILE ACCESS А Te ? NN, A Rich Library of Functions 
WITHOUT PROGRAMING ' | D E Th HE Data Dictionary " 
] ‘ide Р : S | | 
* 99 INDEXES PER DATA FILE , · o 2", , E ETE 


f y | = | 
* MATIC R RDLOCK : a: ° For Only $99 The CREATOR" Lets You Develop 
AUTO ad ECO o E Applications Without Being Bogged Down By 


* UNLIMITED FILE AND M) Р Ou A Lot Of Code. Regardless Of How Simple Or 
RECORD SIZE дк, Sophisticated The Applications, Save Hundreds Of 
З Hours Of Programing By Using This Advanced Method 


* PRODUCES COMPLETE | un f Of Application Development. vanagas All Phases Of 


DOCUMENTATION Bt sk Program Development: 

® Program Generation ® Database Definition 
$ dit. e Screen And Report Formation € Multiple Levels of Menus. 
IMASTERCARD/VISA _ E pe, . 


A Complete Development System Available For ІВМ, РС, ХТ, 
“ge 800-528-6060 


a 
Р 
B. d 
LI 


and AT Requires 256K RAM Includes Unlimited Run Time 
9 ЕХТ. 239 


CHECKS AND MONEY ORDERS ACCEPTED > 


©THE CREATOR™ IS А TRADEMARK OF 
* ADVANCE DEVELOPMENT TECHNOLOGIES p? 
2720 N. 68th St., Suite 5379 
Scottsdale, Arizona 85257 . ware хт Ата 
602- 9 45- | 37 5 с Copywright of International 
ө - Business Machines, inc. 


Inquiry 10 


lundreds of the most 
"К КЫЫ га Таа 
зорига -ODY-Drolecrec | 
— n E HA! ышы o8 Dos ы ы еш | 
roorams аге С Ip! 340 readily 
pe y y ee جاع‎ 7 
OPY ¥¥Tite Meeus Tit 
T, «@ Е 
PP Pig T- wm, ret ee oe 
:Ompiicated parameters 
f p edu um T=) A Plus cese el 
I1 пее 5а Г {| = {1 Ре ‘Sc bret 
Computer, огап AI or an AI, 
Fr ail в ro d = = ص‎ 
175K Dytes emo 
Tii SKE rive. 
opyWrite will run fas 
if pace ogi ry or 
arm the Id i'i 
=p A i LET u =e 
JV УЫ | ye ا‎ ISE 
nthiy is е ир | ith 
d 6 n | " ЭГО ec ion 
жез dre wee | f > SAE 
U may i ew edition а! 
i V time TOI Bho z 
Ie 
rig 1] "d - ] ] 
DIE tc ] С OL 
1 tā ionta Ü 
- C-— N CRI 
xx E à 
‘our SOMmMWal {| i 
p" : TA quer q^ 
| iLe | C L DDIes TOI | b 
1 5 OF Т any other use 
mE zd -— r = ЕЕ $ | = 
eprives tne autnor о 
la z v c ills 
| an [ F hi ork 
T; me Fr. PÈ a Af: tJ car 
| UIUC ار‎ Wil اا‎ 
PT 1. Ж. F. i ~. F 
Sheck ТО KO І А id | | 
WII 0 redit Ce 1 | 
x 3 Г ia "EU 
ship the Tlware within 
| | 
| | 
B 7 
j * "A aT a LE 
[ Lu Е [ ry 1 i J ' | mal | 
Du JON JA J| lu p М LI | | i 
45 Charles Stree st 
| mal! 
| 


3 am. Д T BR, - д J L PF alli ad и LI ¥ LÀ 1 
Ask about ZeroDisk tö run cony-proteclec 


L б Е " reat s- ay. 5 Жы 
15k Without | оррезѕ, 


150 BYTE * JUNE 1986 


MUSIC SOFTWARE 


learn keyboard techniques. The act of 
playing or singing into the converter 
causes standard MIDI signals to be 
generated and sent to a receiving 
MIDI port on a synthesizer or com- 
puter. A flutist, for example, may con- 
trol a bass-guitar sound on a synthe- 
sizer. The educational paths opened 
by the pitch-to-MIDI converter include 
intonation training, sight-reading 
drills, music theory, and tutoring of in- 
strumental techniques—in short, the 
learning of any traditional instrument 
can be enhanced to make the process 
more enjoyable and effective. 

The history of MIDI software devel- 
opment can be compared to that of 
business software. During the early 
period, business software consisted 
of a host of stand-alone programs, 
each fulfilling a particular task such as 
word processing or telephone com- 
munications. Later, integrated pack- 
ages were produced that combined 
the most useful programs into one. 
MIDI software is currently undergoing 
the transition from a plethora of 
stand-alone products to integrated 
programs that combine the features 
of sequencing, notation, and syn- 
thesizer voice librarians. As in the 
business world, not everyone will be 
drawn to an integrated package— 
some may prefer to use a collection 
of favorite single-job programs in- 
stalled into a desktop or workbench 
environment. [n any case, the issues 
of music data structures and file com- 
patibility gain more and more impor- 
tance as the industry evolves. At this 
time, unfortunately, the musical-score 
data produced by most programs 
cannot be shared by other programs, 
a factor that limits the usefulness of 
the data generated. Imagine the con- 
sequences if there were no accepted 
standard format for ASCII text files! 
Of course, music files are far more 
complex than simple text files and a 


| standard is more difficult to design, 


although not impossible. Getting soft- 
ware developers to agree on a pro- 
posed standard is another matter. 
The chief focal point of computer 
software up to now has been the 
visual aspect. With computer hard- 
ware designers and manufacturers 
now realizing the advantages of com- 
bining sound and visuals, you can ex- 


pect more emphasis on this previous- 
ly overlooked asset in the form of 
more sophisticated internal sound 
generation for personal computers. 
For example, software that allows 
creation of animated musical story- 
boards is already available for Com- 
modores Amiga computer. These 
storyboards may be used in design- 
ing motion-picture scenarios or ac- 
tually producing complete video ani- 
mation segments accompanied by a 
professional-quality sound track. 
There is little doubt about the 
stimulating effect that MIDI has had 
on the electronic music field; activity 
among manufacturers and consumer 
musicians is at an all-time high. It's 
hard to stay abreast of the new devel- 
opments in MIDI hardware and soft- 
ware occurring every few months. The 
ultimate beneficiary of this technolog- 
ical onslaught is the average person 
who has always wanted to experiment 
with music but felt there were too 
many financial and psychological 
obstacles. By increasing the produc- 
tivity of professionals, the developers 
of music software have also provided 
affordable, comprehensible tools for 
the amateur. Flexible software can ex- 
tend the useful life of musical equip- 
ment by allowing older gear to be 
used with newer instruments. A user 
can realistically plan to build a system 
piece by piece over a period of time 
and not be forced to discard last 
year's model because it can't talk to 
the newcomers. For these promises to 
be fulfilled, awareness of what's 
available and what it can do must in- 
crease among the targeted end users. 
This awareness must then grow into 
a two-way communications channel 
between the developers of software 
and the artists who use it. The realm 
of music is no longer off-limits to 
anyone with a personal computer. ш 
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COMPUTERS AND MUSIC 


DIGITAL MUSIC 
SYNTHESIS 


BY ROBERT A. МООС 


The many different shapes of the waveform of the present 


MUSIC IS ONE of the most informa- 
tior-rich (wide-bandwidth) forms of 
human communication. A compact 
disk, for instance, uses nearly 1.5 
megabits per second to faithfully 
transmit a stereo recording. as op- 
posed to the several hundred bits per 
second needed to transmit a written 
message as fast as you can read it. 
Only video, the faithful transmission 
of which requires over 50 megabits 
per second, has a significantly higher 
information density. 

Music is also a highly structured 
form of human communication. The 
hierarchy of a piece of music may be 
as deep as that of the federal 
bureaucracy: Notes, phrases, lines, 
sections, and movements are carefully 
arranged to heighten and clarify the 
intent of the music. 

These two general properties of 
music, wide bandwidth and complex 
structure, happen to match the infor- 
mation-handling capabilities of to- 
day's personal computers. In addition 
to the personal computers wide 
bandwidth (or high speed) and infor- 
mation-organizing and -processing 
capabilities, you can access a grow- 
ing list of instruments, accessories, 
and components designed specifical- 
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ly to produce musical tones in 
response to high-level digital instruc- 
tions. These devices owe their ex- 
istence to rock ‘n' roll, the con- 
sumerization of digital audio, and 
dramatic advances in LSI (large-scale 
integration). They employ a wide 
variety of sound-producing tech- 
niques, each with its own set of 
features and limitations. This article 
discusses the general attributes of 
musical sound and how to produce it, 
the capabilities of specific sound syn- 
thesis techniques, how musicians are 
using these techniques, and what you 
can expect the future to bring to 
digital music. 


THE PROPERTIES OF MUSICAL 
SOUND 

Music is an arrangement in time (and, 
to a lesser but still important extent. 
in space) of a collection of sonic 
events generally called notes. This is 
actually a subjective description of 
music. We hear individual notes only 
because our ears and mind pick 
acoustic information apart into events 
that we perceive to be distinct. What 
actually exists outside our ears is an 
ongoing series of vibrations of the air. 
The graph of air pressure versus time 


is the waveform, an unbroken pattern, 
present even in the quietest of sound- 
proof rooms. The ratio between the 
height of a sound waveform that you 
can barely hear and one that is so 
loud that it begins to hurt is about 
one to a million. That's about 120 
decibels. Music, speech, and other 
normal sounds occur in the upper 60 
dB of your hearing range. 

You can describe any waveform that 
tends to repeat as a collection of fre- 
quency components, each one of 
which has a sine waveform. This is the 
spectrum of a sound. 

Thus, any sound has two comple- 
mentary, equivalent representations: 
its waveform and its spectrum. The 
waveform is the sound's time-domain 
representation; the spectrum is its 
frequency-domain representation. 
Together they are capable of fully 
describing a sound. The relation of 
the waveform to the spectrum is 

(continued) 
Robert A. Moog is vice president of new prod- 
uct research at Kurzweil Music Systems (411 
Waverly Oaks Rd., Waltham, MA 02154). 
Known as the developer of the first commer- 
cial electronic music synthesizer. he has a 
Ph.D. in engineering physics from Cornell 
University. 
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described by a mathematical relation- 
ship called the Fourier theorem. 

The waveform of a very simple 
sound—for example, a tone from a 
laboratory audio oscillator—does not 
change with time. Real musical 
sounds, however, are never steady. 
They constantly change as they 
evolve, Piano tones, for instance, 
begin loud and bright and then decay 
to silence in a complex way that's 
characteristic of the instrument, These 
variations are essential determinants 
of the sound's characteristic tone 
color. They are neither entirely ran- 
dom nor entirely regular, nor are they 
undesirable deviations from a perfect- 
ly steady tone. 

In the early days of musical 
acoustics, the importance of the 
details of a tone's evolution was not 
generally recognized. Acoustics text- 
books often showed a single cycle of 
a waveform and labeled it violin or 
oboe. Musical-instrument engineers 
now recognize that, in determining a 
sound's tone quality, or timbre, the 


REAL-TIME 
MUSICIAN'S CONTROL 
PERFORMANCE 
INPUT 


COEFFICIENTS 
AND 
BOUNDARY 
CONDITIONS 


CONTROL- 
FUNCTION 
PARAMETERS 


Figure 1: Control hierarchy of a typical sound synthesis system. 
The audio-waveform generator produces an evolving waveform in 
response to a set of slowly varying control functions. The control- 
function generator produces control functions in response to a set 
of numerical coefficients and boundary conditions. The real-time 
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steady-state waveform takes a back 
seat to the parameters that describe 
how sound changes as it evolves. For 
this reason, many synthesis tech- 
niques are important primarily be- 
cause they allow important param- 
eters of the generated sounds to be 
precisely and continuously varied. 
The exact shapes of the sound- 
parameter variations may be gen- 
erated explicitly by a musician's real- 
time control or may be determined by 
a set of function generators that are 
connected їо, but separate from, the 
sound-waveform generator itself. 
Figure | illustrates this notion. The 
rightmost block indicates the audio- 
waveform generator, which produces 
the audio waveform itself. It may, for 
instance, be an analog synthesizer 
module, a hard-wired digital oscillator. 
or a waveform-generating routine run 
by a microprocessor. The block to its 
left represents the control-function 
generators, a set of time-varying func- 
tion generators whose outputs con- 
tinuously control the properties of the 
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audio waveform. In general. the con- 
trol functions are simpler and more 
slowly moving than the sound wave- 
form and are often (but not always) 
produced by software routines. 

The leftmost box on the bottom. 
representing coefficients and boun- 
dary conditions, produces the com- 
mands that specify the shapes of the 
control functions. Generally (but not 
always) these commands are a brief 
set of time-invariant numbers that 
provide the initia! boundary condi- 
tions and coefficients of the control 
functions. Finally, the box on the top. 
real-time control, represents time- 
varying functions of arbitrary shape. 
such as those that a musician may 
wish to impart by hand. Real-time con- 
trol may change the coefficients of the 
control functions or may be added to 
the control functions themselves to 
directly modify the sound waveform. 

Figure 2 shows one specific exam- 
ple of this type of control hierarchy. 
The waveform generator is an analog 

(continued) 
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OF AUDIO WAVEFORM 


control module allows the musician to shape continuous changes, 
either in the waveform itself or in the control-function parameters. 
The coefficients and boundary-conditions module defines the 
perceived tone color, while the real-time control module enables 
the musician to "play" the system. 
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voltage-controlled oscillator (VCO) 
coupled to a voltage-controlled 
amplifier (VCA). Control functions 
consist of a low-frequency oscillator 
(ЕО), two exponential rise-and-fall— 
or envelope (ENV|—generators, and 
slowly varying functions that control 
another VCA. The tone setup is a 
“tone-color preset" whose numbers 
give the time constants of the 
envelopes and the frequency of the 
LFO output. The real-time control is 
a keyboard controller whose outputs 
give the VCO's center frequency 
(musical pitch) and provide the trig- 
ger that starts the ENVs. The resultant 
tone has a frequency modulation 
(vibrato) that builds up at the rise time 
of the first ENV output: the tone itself 
builds up at the rise time of the sec- 
ond ENV output. 


DIGITALLY CONTROLLED 

ANALOG CIRCUITRY 

The first synthesizers were analog. in 
analog synthesizers, VCOs produce 
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waveshapes such as sawtooth and 
square because they are easy to pro- 
duce and are rich in harmonics— 
spectrum components whose fre- 
quencies are whole-number multiples 
of the waveform's repetition frequen- 
cy. One or more VCFs (voltage-con- 
trolled filters) alter the relative 
strengths of the harmonics, thereby 
modifying the overall brightness or 
quality of the sound. VCAs dynamical- 
ly shape the amplitude of the tone as 
well as the amplitudes of control 
signals. The resultant class of tone 
colors from analog synthesis includes 
some interesting approximations of 
traditional instrumental sounds. More 
commercially important, however, 
were new sounds that fit into the 
emerging electronic pop music of the 
sixties and seventies. Smooth pitch 
glides of swept VCOs, the vocal-like 
"wow" sounds of swept VCFs, and the 
fat, rolling sound of several sawtooth 
waveforms at nearly the same fre- 
quency became basic weapons in the 


rock ‘п roll keyboardist's arsenal. 
Microprocessor-controlled analog 
synthesizers first appeared commer- 
cially just eight years ago and con- 
tinue to be popular today The 
Oberheim Xpander, for example, is an 
advanced six-voice instrument with its 
own self-contained microprocessor- 
based programming panel (see photo 
1). The Xpander is specifically de- 
signed for sophisticated communica- 
tion with the outside world through 
MIDI. In fact, you can activate virtual- 
ly all of the Xpander's panel features 
externally through Oberheim's MIDI 
system-exclusive code set. The panel 
features provide complete control 
over 15 analog operating parameters 
per voice (one of which is a 15-posi- 
tion filter-mode selector), as well as 
literally hundreds of microprocessor- 
computed control functions. Thus, al- 
though the actual generation and 
modification of the Xpander's musical 
tones are performed by analog cir- 
cuitry, the amount of contro! that is 
accessible via MIDI gives this instru- 
ment (and many other contemporary 
analog synthesizers as well) the same 
order of programmability and versa- 
tility as many all-digital synthesizers. 


PHASE DISTORTION: THE CASIO 
CZ SERIES 
About three years ago, Casio intro- 


duced the CZ-101, the first in its line 
of fully digital, fully programmable 
synthesizers (see photo 2). It is a four- 
voice multitimbral instrument that has 
some similarity to analog synthe- 
sizers, both in the way it is pro- 
grammed and in the sorts of sounds 
that result. 
Like analog sound chains. the CZ al- 
-T7 | MM gorithm has one parameter that deter- 
mines the tone's pitch, a second that 
\ determines its brightness or tone 
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color, and a third that determines its 
overall loudness. The main difference 
between the CZ and analog synthe- 
sizers lies in exactly kow the tone's 
brightness is shaped. In the analog 
world, the VCF performs brightness 
control Analog filtering is a fre- 
quency-domain operation, which, in 
analog technology, is no harder than 
time-domain operations. 

The digital world, however. generally 
avoids frequency-domain operations 


AUDIO 
WAVEFORM 


Figure 2: A simple analog-synthesis control hierarchy. The audio waveform is 
produced by a voltage-controlled oscillator (МСО) followed by a voltage-controlled 
amplifier (УСА). There are three control functions: a number from the keyboard 
that tells which key is pressed (which pitch to produce). a slow periodic wave that 
builds in amplitude to provide delayed vibrato, and an amplitude-shaping envelope 
(ENV) function. The tone setup provides values for vibrato speed. rate of vibrato 
buildup. and rate of audio-tone buildup. A gate signal that goes on when a 
keyboard key is pressed starts the two ENV function generators. 
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because of the expensive hardware 
required to perform the many high- 
precision multiplications per wave- 
form point. The time-domain opera- | 
tion of waveshaping. оп the other ee o 
hand, can achieve the same sort of = 2 See Ree eee 
spectral variation as dynamic filtering is. a N 
with little or no multiplication. Casio 
engineers designed their algorithm to 
produce waveforms whose shapes 
can be swept continuously from pure 
sine to one of eight user-selectable 
high-brightness "analog sound-alikes.” 
The algorithm centers around a look- 
up table in which the instantaneous 
amplitude of a cycle of a sine wave 
is plotted against uniform increments 
of the sine wave's phase angle. When 
a pure sine-wave output is desired. 
the phase angle is advanced in equal 
increments per unit time; when a 
waveform of higher harmonic content 
(i&, a somewhat distorted sine wave) 
is desired. the phase angle is incre- 
mented first more rapidly, then more | am ae j 
slowly. during each cycle. Figures 3a BS a E === m- ши c. И 
and 3b show how the resultant wave- = | zà Tipp, | P с атала | 
form changes as the rate at which the — - ——— —- 
phase angle changes is modulated 
during a single cycle. Casio calls this 
algorithm PD, for phase distortion. 
By using the concepts of analog 
synthesis as a starting point but 
employing an algorithm that is effi- 
ciently matched to the capabilities of 
digital technology. the Casio CZ series 
instruments offer the musician many 
stock synthesizer effects, with the ver- 
satility and accuracy of control that __ 
you associate with any well-designed 
microprocessor-based operating sys- 
tem. at a low price. The CZ-101, for in- (a) (b) 
stance, sells for less than $500, an 
amount that, just 10 years ago, would 
barely have bought a medical mini- 
mum analog synthesizer with one 
voice and no program memory. 


Photo 1: The Oberheim Xpander microprocessor-controlled analog synthesizer. 
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FM SYNTHESIS: THE YAMAHA 
DX SERIES 

Frequency modulation (FM) is the 
variation of the frequency of one re- 
peating waveform, the carrier, by an 
amount proportional to the instan- 


taneous amplitude of a second Wave- Figure 3: Changing an audio waveform by varying the rate at which a sine 
form, the modulating wave. The sim- lookup table is read out; (a) shows a constant rate of readout, while (b) shows a 


plest application of FM is the modula- readout whose rate changes twice per cycle, distorting the sine wave into a 
tion of one sine wave with another. sawtooth waveform. 


(continued) 
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The mathematical expression that 
describes this is W(t) = P sin (At + I 
sin Bt). This equation tells us that 
waveform W is a sine wave of peak 
amplitude P and frequency A and is 
being sped up and slowed down a 
peak amount / at a frequency B. A is 
the carrier frequency B is the 
modulating frequency. and / is called 
the modulation index. 

The spectrum of W is a series of 
sidebands, or sum and difference fre- 
quencies: А + B; А + 2B, A + 3B. and 
so on. Calculation of the amplitudes 
of each of the sidebands requires an 
understanding of Bessel functions, 
which are mathematical functions 
describing how the amplitude of a 
harmonic changes. This is a complex 
subject in itself. The general results of 
these calculations, however, can be 
stated simply. 

1. As f increases, the amount of 
energy in A goes down, and the 
amount of energy in the sidebands 
goes up. 

2. As / increases, more and more fre- 
quencies become audible. In other 
words, the bandwidth of the total 
spectrum of W increases. 


If you set the modulating frequency 
B equal to the carrier frequency A, the 
sideband frequencies are then whole- 
number multiples, or harmonics, of 
the carrier frequency. Starting with 
two sine-wave generators and tying 
the instantaneous frequency of one to 
the instantaneous amplitude of the 
other, you can generate a single com- 
plex tone with a large number of har- 
monics. Furthermore, you can change 
the overall harmonic content of the 
tone simply by varying one param- 
eter, the modulation index /. By invok- 
ing this simple algorithm that 
operates in the time domain, you gain 
convenient control over the sound's 
spectrum. 

The Casio PD algorithm uses time- 
domain processing to generate and 
control harmonics too. But the advan- 
tages of FM over PD lie in what you 
can do in FM by changing the ratio 
between the carrier and modulating 
frequencies. 

Most acoustically generated musical 
sounds have a complex internal mo- 
tion that makes them interesting and 
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pleasant to listen to. An important 
part of this motion is due to the slight 
deviations in the frequencies of the 
harmonics from "perfect" whole- 
number ratios with the fundamental 
pitch. For instance, the harmonics of 
a piano tone are all slightly sharp 
(high). Translated into the time do- 
main, this means that a piano wave- 
form does repeat exactly every cycle 
but changes slowly and continuously 


as the tone evolves. The ability to 
detune the harmonics by slightly shift- 
ing the modulating frequency gives 
FM the ability to generate a wide 
variety of continuously changing 
waveforms that musicians often ` 
describe as warm, fat, or acoustic. 
Serious synthesists prize this capa- 
bility and spend a lot of time exploit- 
ing it. 

(continued) 
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The advantages of FM were under- 
stood by analog-synthesizer de- 
signers, but the analog technology of 
the sixties and seventies did not per- 
mit accurate, wide-range, and efficient 
production of FM waveforms. John 
Chowning was one of the first people 
to experiment with digital production 
of FM sounds. Using a research com- 
puter at Stanford University in the 
early seventies, he systematically ex- 
plored the relationships between the 
values of the coefficients of the FM 
algorithm (A, B. and Л and the resul- 
tant tone colors. His work led to the 
development of a series of commer- 
cial keyboard instruments by Yamaha, 
the latest of which are the DX and TX 
series digital synthesizers. One of 
these, the Yamaha DX-7, has become 
enormously popular among elec- 
tronic keyboardists; well over 100,000 
DX-7s reportedly have been sold. 

In the DX-7, the basic algorithmic 
element is a digital oscillator whose 
output is shaped by a four-segment 
envelope. Yamaha calls this element 
an "operator Six operators are 
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Figure 4: FM waveform-generating building blocks used in 
Yamaha DX and TX instruments: (a) shows the basic "operator; 
which you can think of in analog terms as containing a control- 
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available for each voice; the complete 
instrument can simultaneously pro- 
duce up to 16 voices. The musician 
may choose one of 32 prepro- 
grammed algorithms, which are con- 
figurations of operators. Figure 4a 
shows what an operator is; figure 4b 
is an example of a simple algorithm: 
and figure 4c is an example of a more 
complex algorithm. 


HARMONIC SYNTHESIS 
The most powerful of all synthesis 
techniques, and the least amenable to 
intuitive exploration, is harmonic syn- 
thesis. This is where the musician ex- 
plicitly specifies the amplitude 
envelope and frequency of each har- 
monic of the tone. In theory, harmonic 
synthesis is the only way to accurate- 
ly synthesize arbitrarily complex. 
pitched tones. In order to do it, how- 
ever, you have to specify as many as 
100 or more harmonic amplitude 
envelopes for every tone color. 

In the mid-seventies, Dr. Hal Alles 
of Bell Laboratories developed a 
sophisticated music system based on 
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summing circuit, oscillator. amplifier, and envelope generator; (b) 


harmonic synthesis. The harmonics 
were generated by incrementing 
through a high-precision sine-wave 
lookup table at different rates. The 
problem became how to shape the 
amplitudes of all those harmonics 
without spending a fortune on high- 
speed multipliers. Alless solution was 
ingenious: For every harmonic, read 
out two sine waves that are of the 
same frequency but displaced by a 
slowly varying phase angle. Subtract 
one from the other. The result is a sine 
wave whose amplitude is determined 
by the phase angle. 

Alless design eventually entered 
the marketplace as the computer- 
based General Development System 
and later as the Synergy. a keyboard 
synthesizer with limited internal pro- 
gramming capability but with a com- 
puter interface that provides full pro- 
gramming access (see photo 3). Few 
people ever met the programming 
challenge of these instruments. One 
person who did is Wendy Carlos, 
perhaps best known as the producer 

(continued) 
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diagrams a simple FM algorithm in which one operator 
modulates the frequency for another; (c) contains a more complex 
FM algorithm using six operators. 
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leads you gently through three levels of learned as you go. And all along, you're "sn ' Training Systems | 
training: beginning, advanced, or ex- actually using REFLEX. With the help РО. Box 641, Del Mar, СА 92014 
pert. Each lesson builds on the last, of FastStart, even the most inexperienced p SE Б 
painlessly reinforcing what you've user can start producing with REFLEX, fast. 
| | | = 
E 
The fastest way to save up to $30 


/ | Hee 


REFLEX ls a trademark of BORLAND/Anabytica Inc. MS-DOS is a registered trademark of Microsoft Corporation. dBase ll, dBase tt, and MultiMate are iradenarks of Ashton- Tue 
Lows 1-2-5 and Symphony are trademarks of Lotus Development Corporation. SuperCak 3 в a reyjsered trademark of Computer Associates International, Inc. 
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Honeywell synchronous 
VIP emulation and file 
transfer (FTF an option). 
Compatible with Topview. 
Honeywell VIP 
asynchronous emulation 
and file transfer. 
Compatible with Topview. 


US $499 | 
ONE TOLL FREE GROUP INC. 


826-7839 Rivergate Plaza, 444 Brickell Ave 
AS Sulte 902, Miami Florida 33131 
Telephone 305/372.9332, Telex 4947306 


stions IBM PC— Honeywell mainframe. 
DPS 4, 6, 7, 8, LEVEL 6, 66, ETC 


of Switched-on Bach. A few years ago, 
Wendy combined her programming 
skills with unique musical intuition to 
develop a set of orchestral-like tone 
colors for the Synergy. She spent 
some 3000 hours over a two-year 
period to develop the sounds, which 
have been made available to Synergy 
owners. These sounds can be heard 
on Carloss record Digital Moonscapes 
(the compact disk is Columbia MK 
39340). 

More recently, harmonic synthesis 
is being used in commercially avail- 
able musical instruments whose 
sounds are preprogrammed by the 
manufacturer. One example is the 
Kurzweil 150, a MlDl-controlled ex- 
pander that produces high-quality 
piano and similarly complex sounds 
by using proprietary synthesis tech- 
niques in addition to harmonic syn- 
thesis. Another recently announced 
product along the same lines is the 
Roland MKS-20. Both instruments 
provide the musician with access to 
a few global sound parameters but 
not to the fine details of the envelopes 
of the individual harmonics, which are 
factory-programmed. 


SAMPLING INSTRUMENTS 
A sampling instrument records, en- 
codes, and stores one or more 
musical sounds from the external 
“real world” and then replays those 
sounds on command. Some sampling 
instruments—for example, the Kurz- 
weil 250 (see photo 4 and “The Kurz- 
weil 250 Digital Synthesizer" by 
Christopher Morgan on page 279)— 
use proprietary data-compression 
schemes to reduce the amount of 
waveform memory without degrading 
the quality of the sound. All, however, 
produce their sounds from complete- 
ly general digital representations that 
allow any sound short enough to fit 
in the instruments memory to be 
played back. The differences among 
the various sampling instruments lie 
in the sound quality an instrument's 
hardware is capable of and in the 
sound modification and manipulation 
algorithms it can perform. 

Some musicians assert that sam- 
pling instruments are not really syn- 
thesizers because the waveforms are 


not generated by algorithms. 1 don't 
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believe that algorithmic generation of 
waveforms is a necessary feature of 
synthesizers. The term synthesize 
means "to produce by combining 
separate elements; The more sophis- 
ticated sampling instruments enable 
the musician to mix waveforms, 
reverse their direction in time, dis- 
place them both in time and in fre- 
quency. and impart slow frequency 
modulation and complex envelopes. 
All of these are perceived as "sepa- 
rate elements" that the musician com- 
bines at his or her discretion. Ergo. 


Photo 3: Wendy Carlos, in her studio, illustrating the Synergy, Hal Alles's 


sampling instruments are definitely 
synthesizers. 


CHIP-LEVEL SYNTHESIS 
HARDWARE 
There are also some music synthesis 
Chips available if you would like to ex- 
periment with high-quality music syn- 
thesis but would rather build it your- 
self. 

Complete high-performance analog 
functional modules exist as single 
chips that require a minimum of sup- 


(continued 


harmonic-synthesis synthesizer. (Photo by Vernon L. Smith.) 
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Photo 4: The Kurzweil 250 sampling synthesizer, which includes an optional 


user-sampling program. 


IUNE 1986 * BYTE 165 


Inquiry 363 


= - = 
wa = 


| Copying diske 


————Á 
а Ч" 


ttes will never be easier 


than pushing one button. 


While your computer is 

busy doing other things, 
your Victory Duplicator can 
be making as many as eight 
comes of a diskette at once 
— producing up to 400 copies 
in an hour. DualMaster™ 
models can even make 


multiple copies of two different 


diskettes simultaneously. 
Just insert the diskettes 
and press one button. 


Copy different formats, 
flawlessly. 
An automatic format analysis 


program makes it possible 
for the Victory Duplicator to 


t 1986 Victory Enterprises Technology. (пс. 


The 10-minute expert. 


15с- Class" expert system 
development program. 
You can learn to use it in 
minutes. yet it can build 
systems of thousands 

of rules. 

Easy. As simple to use as 
a spreadsheet. 
Sophisticated. Captures 
expert know-how, works 
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copy virtually any 5%, 3) 


or 8-іпсћ diskette. The system 


tests for quality and accuracy 


at every stage of the process. 


It practically services 
itself, 

Each drive has a separate 
controller to maximize up- 


allow you to maintain your 
system without waiting for 
outside service. 

All at an attractive price. 
Victory Duphcators offer 
fast copying, serialization, 


as decision support, makes 
diagnoses. controls pro- 
grams and equipment. 
and more. 

Talks with sofrware. 
Takes data from databases 
or spreadsheets. 

Telis all. Tells how deci- 
sion was reached and gives 
probabilities of success. 


copy protection, a commu- 
nications port, a four-month 
warranty and much more — 
all for one low price. 

Cal] 1-800-421-0103. 
Call today for more 
information. (In Texas, 

call 512-450-0801.) 


VICTORY | 


ENTERPRISES 


Technology, Inc. 


B910 Research Hivd., Suite B2 
Ausun, Texas 78758 


= 


Finds correlations. Even 
makes predictions from 
confusing data. 
1st-Class. Only $495. 


Demo disk available, $20. 


Call 617/653-5093 for lit- 
erature or to order. 

For IBM-PC 

Р\ Programs in Motion 


| | 10 more Road 
К. Wayland, MA 01778 
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port circuitry. Voltage-controlled oscil- 
lators, filters, and amplifiers, and an 
assortment of other musical functions, 
are available from Curtis Electromusic 
and Solid State Microtechnology. You 
program these chips with analog- 
control voltages, so you will need a 
high-resolution (at least 12-bit} multi- 
channel D/A converter to go between 
your computer and the chips. The 
chip outputs are high-quality audio. 

[n the class of digitally controlied 
synthesis chips, there are program- 
mable waveform generators that ac- 
cept high-level mode-select and fre- 
quency commands and deliver wave- 
form points in real time, The Cyber- 
netic MicroSystems CY360. for in- 
stance, generates all the stock syn- 
thesizer waveforms, and much more, 
over the audio and subaudio frequen- 
cy range. 

If you'd like to try your hand at 
some sampling hardware, consider 
the Oki MSM 5218 real-time data- 
compression/expansion chip. Used 
with a conventional audio A/D con- 
verter and a modest amount of sup- 
port circuitry this chip reduces a 
12-bit data stream (representing the 
uncompressed audio waveform] into 
a 3- or 4-bit data stream for efficient 
storage in your computers memory 
and then restores the audio to its 
12-bit glory upon playback. 

There are many more chips that 
fulfill music synthesis functions. Many 
are proprietary designs that are used 
in commercial products. Generally, 
neither the applications data nor the 
chips are available to experimenters. 
For those of you who enjoy reverse- 
engineering custom LSI, that's an ir- 
resistible challenge. 


SOFTWARE MUSIC SYNTHESIS 
ALGORITHMS 
Most music synthesis devices use 
dedicated high-speed hardware to 
produce sound waveforms in real 
time. If you are interested in synthe- 
sizing music off-line at slower than 
real time, you need little more than 
a personal computer with plenty of 
memory and a high-quality D/A con- 
verter to turn the computer's wave- 
form data into audio. This is where 
synthesis programs come into play. 
(continued) 
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ONE KEYSTROKE TURNS 
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INTO VITAL STATISTICS. 


Data. You live with it every day. 
What you need are the tools to make it 
come alive. Comprehensive analytical 
tools. Mathematical precision. And 

graphics capabilities to broaden your 
> hts —to help you visualize, 

yze, and communicate your find- 
hs quickly and convincingly. 

And now you've got it. With 
STATGRAPHICS —a new 
PLUS*WARE™ product from STSC. 
STATGRAPHICS is the only PC soft- 
ware to fully integrate a wide variety 
of statistical functions with high- 
resolution color graphics. Giving you 
the power and precision you used to 
find only with mainframe software. 

STATGRAPHICS' unique inter- 
active environment allows you to 
generate graphs from within the 
statistical procedures. You can change 
a variable and see the effect — im- 
mediately. So your job is easier and 
you're more productive. 


MORE OPTIONS FOR MORE 
COMPREHENSIVE ANALYSIS. 

STATGRAPHICS features over 
290 functions for analyzing data — 
includin - analysis of variance, regres- 
sion analysis, experimental design, 
quality contro! procedures, multivariate 
techniques, nonparametric methods, 
and extensive forecasting and time 
series analysis. 

It also lets you enter data at the 
keyboard or access data stored in 
standard ASCII files, LOTUS® 1-2-3 
worksheets, and DIF files used by 
other popular software packages. 


STATGRAPHICS includes a wide 
variety of graphics programs such as 
two and three-dimensional line and sur- 
face plots, bar and pie charts, 
histograms, time sequence plots, and 
quality a charts. 

graphics are supported on 
color and QU EINER i boards, 
dot-matrix printers, an m 
for presentation quality grap 


SOPHISTICATED STATGRAPHICS 
IS و‎ cad SIMPLE 


STATGRAPHICS is completely 
menu-driven, and includes a com- 
prehensive user's guide, online HELP 
screens, tutorial, and handy reference 
card. And STSC's HELP-Line is only a 
phone call away — giving you ready ac- 
cess to our staff of t ical experts. 

TAKE A LOOK AT 
STATGRAPHICS. 
AND LOOK NO FURTHER. 

STATGRAPHICS is the most ad- 
vanced statistical graphics software 
available for PC's. pen the complete 
system is just $695 

To order STATGRAPHICS, or 
for more information, contact your 
local dealer or call 800-592-0050 (in 
Maryland, 301-984-5123). Or write 
STSC, Inc., 2115 E. Jefferson St., 
Rockville, MD 20852. Major credit 
cards accepted. 
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Problem-solving at the speed of thought. 


STS 


uiread. An 8087 math coprocessor and 512K RAM are гес 


STATGRAPHICS operales on IBM PC's and compatibles under DOS, Version 2.0 or later. A minimum я еа RAM, a graphics adapter and compalible monitor, and two 
double-sided disk drives or a hard disk are 


"pregany tha: ICS is a registered trademark of Statistical Graphics Corporation. PLUS * WARE is a اللا‎ of STSC, Inc. LOTUS is a registered trademark of Lotus 


Development Corporation. 


Pressure-sensitive 


keyboards will allow 
keyboardists to control 
every note expressively. 


Vosim, which stands for voice 
simulation, is a program that assem- 
bles waveforms from single sine 
cycles to create a wide variety of 
vocal-like tones. You specify three 
slowly varying control parameters: the 
number of sine cycles per waveform 
cycle, the time spacing between the 
sine cycles, and the rate at which the 
sine cycles die out within a single 
waveform cycle. 

The Karplus-Strong algorithm pro- 
vides an easy way of synthesizing 
sounds that evolve from bright to 
muted, like a plucked string. You start 
with a wave table of a single waveform 
cycle, then read the numbers out to 
create the sound. As you take a 
number from the table, you replace 
it with an average of that number and 
the one that was pulled out before it. 
This smooths out the sound waveform 


MUSIC SYNTHESIS 


as it evolves, thereby reducing the 
high-frequency content of the sound. 

FM produces a waveform by vary- 
ing the rate at which numbers from 
a sine-wave table are read out. A wave 
table is a one-dimensional array. If you 
used a two-dimensional array of 
numbers instead and superimposed 
a closed, or almost closed, curve on 
that array, you could read numbers 
from it by following the curve. By 
changing the shape, size. and position 
of the curve, you change the resulting 
waveform. This is called "synthesis by 
functions of two variables" This is a 
wide-open area for exploration and 
would certainly yield sounds that we 
haven't heard yet. 


TRENDS FOR THE FUTURE 

As semiconductor memory prices 
continue to drop, it becomes feasible 
to increase the amount of memory 
devoted to waveform storage in sam- 
pling synthesizers and control-func- 
tion storage in harmonic synthesis in- 
struments. In both cases, the achiev- 
able sound quality improves. 

Along with semiconductor memory, 
bulk data storage prices are dropping 
dramatically. In particular, the storage 
capacity of CD-ROMs (over 500 mega- 
bytes) allows instrument manufac- 


Photo 5: The Key Concepts Notebender keyboard with two axes of touch 


sensitivity. (Photo by Jonathan Goell.) 
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turers to supply enormous sound li- 
braries for any digital synthesizer. but 
especially for sampling synthesizers. 
[n the near future, we can expect CD- 
ROMs to be common components in 
many types of synthesizers. 

As the synthesis capability and 
sound quality of synthesizers con- 
tinue to grow and the hardware goes 
down in price while traditional 
acoustic instruments continue to go 
up in price microprocessor-based 
musical instruments will assume an in- 
creasingly larger role in our everyday 
music making. The next few years will 
see wide acceptance of home synthe- 
sizers, complete with authentic 
simulations of traditional tones, user- 
friendly operating systems, and pro- 
vision for computer interfacing 
through MIDI. 

More and more musicians of all per- 
suasions will come to regard com- 
puters as basic music-production 
tools. Music will be composed directly 
on the monitor screen, and publica- 
tion-quality scores will be generated 
on a laser printer. 

Finally, the proliferation of high- 
performance, 16-bit microprocessors 
enables musical-instrument designers 
to build in sensitive, real-time perfor- 
mance control. More and more key- 
boards will be pressure-sensitive 
allowing keyboardists to control every 
note expressively. And, as musicians 
accept the idea of pressure-sensitive 
keyboards, adventurous experi- 
menters will design and build multi- 
dimensional user interfaces, allowing 
musicians to control several tone 
parameters with each finger. An ex- 
ample of this potential exists today in 
the Notebender (see photo 5), a key- 
board on which each key moves up 
and down and back and forth, thus 
allowing the player to continuously 
control two parameters of each key 
that he or she plays. 

The popular attitude is that there is 
something subhuman and mechanical 
about digital electronics. Today's 
musicians know that just the reverse 
is true—that the fantastic capabilities 
of microprocessors and synthesizers, 
and all the devices they connect to, 
Offer musicians new and exciting 
resources, greater human control, and 
heightened creative potential. Ш 


THE 
NEW 


PAPYRUS 


À fascinating, one-of-a-kind book on 
the emerging compact disc read-only 
memory technology. Published in 
conjunction with Microsoft's First 
International CD ROM Conference, 

CD ROM: THE NEW PAPYRUS includes 
44 newly commissioned articles from 
today's leading CD ROM authorities. 
Every facet of CD ROM technology is 
thoroughly examined: hardware, soft- 
ware, applications, publishing systems, 
marketing, the user interface, and 
opportunities for the future. Included 15 
introductory information for those new 
to CD ROM technology as well as 
technical information for CD ROM 
specialists. Edited by Steve Lambert 
and Suzanne Ropiequet. Foreword by 
William H. Gates 


626 pages. 9-1/4 x 7-3/8 
hardcover, ISBN 0-914845-75-6, $34.95 
softcover, ISBN 0-914845-74-8, $21.95 


Microsoft Press 
16011 NE 36th Way, Box 97017 
Redmond, WA 98073-9717 


The current and future state of the art. 
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puter Syste wand. 

VIVA was designed for PC grap id ЧИ ы 
ware developers by providing gra | eens 
primitives in hardware, increasing fic 
ty and reducing application devel 
time. i 

VIVA was designed for graphics $О are. | — ( 
users by providing compatibility W күч j 
PC/AT software packages, ultra: ТЇЇ 
tion color and vastly increased 4 тоате 
over standard graphics cards. — | 

VIVA, like DaVinci, is now the} 
standard by which all other grap E Ql 
must be measured. This is VIVA, 


* Compatible with IBM, Per XI С, 
and clones. 


¢ On-board video multiplexer 
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* On-board 16 bit graphics coprock нр 
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* Use with standard IBM color i 1 НЕ 
monitors. | A s 


* Supports analog RGB monitors on hei 
(You get ultra high resolution color 

normaily only available on mini and|main- T — 

frame computers.) 


* Standard resolution of 640 by 400, 16 colors with 
128K of video ram on the Silver Card. 


e Maximum resolution of 1024 by 1024, 16 
with 512K of video ram on the Gold Card. 


* Expansion connector: 
Allows upgrades which extend and enhance we 
features of the basic card—no more obsolete 
hardware. Planned extensions include: 

е 256 colors (8 bits/pixel) displayable fro 
peru of Шы кл dino " 

. colors (9 bits/pixel) ayable from a pallete 
of 16,777,216 colors. T cere 


* Display characteristics are fully programmable 
e Interlaced mode allows use of iow cost monitors. 
* Non-interlaced mode for flicker-free display 
» Display size up to 1024 by 1024 (40M Hz bandwidth. ) 
* Flash hardware enable/disable on 4 colors (Layers) sllows any of J 
4 specified layers to he temporarily “disabled” j.e., erased, then / 
later can be ‘‘enabled’’, i.e., put back on the screen without being 
redrawn, This greatly increases speed of use. 
* Light pen input port. Seren 8 light pen to-be used as a г 
pointing or pick device 9, 
* Hardware pan and zoom support. (Allows smooth / / 
panning, and zoom up to 16 times magnification). f 


* Compatible with existing software Including ICA 
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p-cad, VERSACAD, MasterCAD, etc. 
* Software support. Planned software includes 

Tektronix emulation, Graphics support library. 
Get VIVA and bring your PC 
to life! VIVA is versatile, state 
of the art quality at a price 
you can afford. Call today 
and we'll be there—QDP! 
VIVA Da VINCI! 
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COMPUTERS AND MUSIC 


DIGITAL SAMPLING 
ON THE APPLE 
MACINTOSH 


BY CHRISTOPHER YAVELOW 


Uses of digital sampling for music applications 


THE APPLE MACINTOSH is widely 
accepted as the best microcomputer 
for musical applications. If sheer 
numbers of software and hardware 
products alone are taken into con- 
sideration, the past year's nearly four 
dozen releases would provide ample 
evidence that this micro is the com- 
puter of choice for developers of 
musicware. Contributing to this fact 
are the Mac's high-resolution screen 
graphics, extra-friendly user interface. 
32-bit MC68000 microprocessor run- 
ning at 8 MHz, functional internal syn- 
thesizer, and portability. 

Microcomputers are used to control 
sound that they produce themselves 
or to control other sound-generating 
devices. In either case, microproces- 
sors are used with oscillators to create 
sounds for musical use. Sound can be 
created through additive or subtrac- 
tive synthesis, FM synthesis, and 
waveshaping. Digital sampling and 
wave-table lookup are two similar 
techniques (see reference 1). In addi- 
tion. analog oscillators can be placed 
under digital control and digital 
oscillators can be operated through 
analog control. 


Both sound generation and sound 
control may play a role in computer 
music applications, of which there are 
five fundamental categories: 


l. Score editing: to copy and edit 
musical scores for eventual printed 
Output. 

2. Performance: providing control of 
an external sound-generating device. 
3. Sound laboratory: as a sound-gen- 
erating/editing/analyzing device. 

4. Composition/CAC (computer-aided 
composition): to generate or assist in 
the musical composition. 

5. Music education: for a variety of 
CA] (computer-aided instruction) 
purposes. 


All of these types of applications 
are currently supported by Macintosh 
musicware. 


MACINTOSH MUSIC SOFTWARE 

The first wave of Macintosh music- 
ware focused primarily on score edit- 
ing and secondarily on control of the 
Macintosh's internal four-voice synthe- 
sizer. Score editing, or using a Macin- 
tosh to deal with musical notes in a 
manner analogous to word process- 


ing. was released with varying 
degrees of success within Mark of the 
Unicorns Professional Composer, 
Great Waves ConcertWare, Utopian 
Softwares MacMusic, Triangle 
Resources MusPrint, South Bay's 
Music Character Set, Shaberazam's 
Music Type, and Hayden's Music- 
Works. While only Mark of the 
Unicorn's Professional Composer pro- 
vides score editing and printing capa- 
bilities on the level and quality 
demanded by serious musicians, 
other products such as ConcertWare, 
MacMusic, and MusicWorks offer in- 
tegrated manipulation of the Macin- 
tosh's internal synthesizer and score 
editing (reference 2). 

The current second wave of music 
software for the Macintosh is focus- 
ing on using the Macintosh to control 
external sound-generating devices. 
The three-year-old industry standard 
for communication between com- 

(continued) 
Christopher Yavelow (POB 821, Cambridge. 
MA 02238) is a professional performericom- 
poser of computer-assisted music whose works 
have received awards in 19 international 
competitions. 
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puters and musical instruments that 
use microprocessors is MIDI. The 
primary concern of MIDI is the re- 
cording of sequences of notes, includ- 
ing information about pitch. timing. 
on velocity, off velocity, patch change. 
and various front-panel synthesizer 
controls. As the term suggests, MIDI 
sequencers allow for this information 
to be played back precisely through 
an external sound-generating device 
or synthesizer. In addition, because 
MIDI data consists entirely of 
numerical information, this data can 
be edited and manipulated in real 
time or as files at the composer's con- 
venience (reference 3). 

MIDI sequencer software offering 
both MIDI in and MIDI out is available 
with Mark of the Unicorn’s Performer, 
Southworth's Total Music, Opcode's 
MIDIMAC Sequencer, Musicworks 
Megalrack, Great Wave's Concert- 
Ware- MIDI version, Creative Solu- 
tions StudioMac, and Assimilation's 
MIDI Composer. Electronic Arts 


NEW SLIM 
DESIGN and a 
LIFETIME 
WARRANTY... 
Two great reasons to 
make the switch. 
Only 142" high, but still 
with the same high 
quality features you 
have come to expect 
from DATA SPEC 
Switch Boxes: 
O Reinforced printed 
circuit boards 


DAVA LEG 
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MAC MUSIC 


Deluxe Music Construction Set and 
Hayden's MusicWorks offer MIDI out 
only. Some packages (e.g.. Performer, 
Total Music, ConcertWare+, Deluxe 
Music Construction Set, and Music- 
Works) provide for the conversion of 
MIDI data into conventional music 
notation, or sheet music. Finally, 
Musicworks Inc. markets a utility pro- 
gram called MIDIWorks, which con- 
verts files to and from the various for- 
mats used by the different manufac- 
turers (reference 4). 

The possibility for special "system- 
exclusive" (ie, synthesizer-specific] in- 
formation is also built into the MIDI 
specification. Through system-exclu- 
sive data, MIDI may also be used to 
edit patch parameters for specific syn- 
thesizers, usually of the FM synthesis- 
based variety. Opcode Systems 
markets a patch editor for the Yamaha 
DX/TX series and Casio CZ series of 
synthesizers. Patches may be saved to 
Macintosh disks providing storage 
space for up to 50 or more banks of 


О Full shielding 

[1 Durable meta! 
construction 

О Gold-piated 
contacts 

Û All pins switched 

And now, backed by a 

lifetime warranty. 

Visit your local DATA 

SPEC dealer and see 

our full line of slim style 

data switch boxes and 

other computer 

accessories. 


THE ULTIMATE (М COMPUTER ACCESSORIES 


20120 Plummer Steel • Р.О. Box 4029 • Chatsworth, CA 91313 « (816) 993-1202 
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Inquiry 106 for End-Users. 
Inquiry 107 for DEALERS ONLY. 


patch information at a fraction of the 
cost of RAM cartridges. Musicworks 
Inc. has released a Macintosh-based 
patch librarian program storing and 
manipulating patches from the 
Yamaha DX/TX series, and Opcode 
sells librarian software for practically 
all the major brands of synthesizers. 

An even more recent development 
is the provision that allows passing 
digitally sampled information via MIDI 
for subsequent waveform editing. 
Both Emu's Emulator ! (using Digi- 
designs Sound Designer) and En- 
soniq's Mirage (using Blank Software's 
Sound Lab) offer this capability. Other 
sampling keyboard manufacturers 
such as the renowned Kurzweil are 
following suit using both MIDI and 
non-MIDI communication (references 
5 and 6). 

Last but not least, the Macintosh is 
a flexible sampling machine in its own 
right. The remainder of this article will 
be concerned with the sound-sam- 
pling capabilities of the Macintosh 
and the various uses of sounds digi- 
tized thereby. 


MACINTOSH SOUND HARDWARE 
CAPABILITIES 

To understand the Macintosh in its 
aspect as a sound-sampling device, 
you must first consider the hardware. 
The Apple Macintosh generates 
sound in three ways. All Macintoshes 
come with a built-in ROM-resident 
sound driver that consists of three dif- 
ferent synthesizers: 


1. The four-tone synthesizer, which 
can produce four tones simulta- 
neously and utilizes 50 percent of the 
microprocessor's time. 

2. The square-wave synthesizer that 
does just what it implies, using about 
2 percent of the processor's time. 
3. The free-form synthesizer that is 
used to generate complex music and 
speech and requires about 20 percent 
of the processor's time. 


Of these three possibilities, only 
items 1 and 3 have serious musical 
applications. Furthermore, when con- 
sidering the Macintosh as a sampling 
machine, an application may utilize 
the free-form synthesizer or send 
sound samples to the built-in audio 
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output jack in a unique way to exceed 
the four-voice limit that item | seems 
to imply. 

Due to hardware limitations. the 
highest frequency the Macintosh can 
currently produce is 11.116 Hz. Inside 
Macintosh (reference 7) gives the 
following explanation for this limita- 
tion: The sound driver and disk-motor 
speed-control circuitry share a 
740-byte buffer, of which the sound 
driver uses the 370 even-numbered 
bytes. Every horizontal retrace inter- 
val (i&. every 44.93 microseconds, 
when the beam of the video screen 
moves from the right edge of the 
screen to the left), the MC68000 
automatically fetches 2 bytes from 
this buffer and sends the high-order 
byte to the speaker. Thus, all frequen- 
cies generated by the sound driver 
are multiples of this 44.93-microsec- 
ond period. The highest frequency 
physically possible for the sound 
driver is twice this period, or 89.96 
microseconds, which translates to a 
frequency of 11,116 Hz. Likewise 
every vertical retrace interval (every 


Figure 1: Digital sampling of an analog 
sound wave: (a) The analog wave; (b) digital 
samples taken of the wave; (c) digital 
reconstruction of original waveform. 
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16.6 milliseconds), the sound driver 
fills its half of the 740-byte buffer with 
the next set of values. 

These limitations notwithstanding. 
the Macintosh also comes with a built- 
in monophonic audio output jack that 
can be attached to any standard 
stereo system or cassette. 


INTRODUCTION TO DIGITAL 
SAMPLING 

Digital sound sampling is a new 
enough field that an explanation of 
the technique might be in order. it can 
be easily understood by making an 
analogy to motion pictures. In a film, 
many consecutive still photographs of 
a continuous (analog) motion are pro- 
jected rapidly to recreate the illusion 
of continuous motion. Sound also 
exists within an analog continuum, 
and sound sampling. or digitizing, 
captures a specified number of "snap- 
shots” of a sound that are subse- 
quently played back at a rate typical- 
ly between 5000 and 100,000 samples 
per second in order to recreate the 
original sound (see figure 1). 


Figure 2: The number of digital values 
used to represent samples affects the 
accuracy of the reproduction of the sound 
wave, Note the difference in the 
reconstruction of the waveform, even 
though the sampling rate is identical. 


Regarding questions of fidelity of 
the reproduction to the original, both 
sound and film share common con- 
cerns. You must consider two factors 
with respect to sound sampling: rate 
and resolution. To clarify these two 
considerations, | will return to the 
motion-picture analogy. The size of a 
single frame in a film represents its 
resolution and thus places actual 
physical limitations on the fidelity with 
which a film can reproduce visual in- 
formation. Varying degrees of quali- 
ty are dependent upon whether 8mm, 
lómm, 35mm, or 70mm film is used 
to capture the still photographs of 
analog motion. Working hand-in-hand 
with resolution is the rate of speed at 
which the still photographs are pro- 
jected. Typical 35mm film used in 
commercial movie houses is pro- 
jected at 24 frames per second. and 
the general audience accepts this rate 
as adequate to achieve the illusion of 
continuous motion. 

Sampling rate and resolution play 
an even larger role in determining the 
degree of credibility within the do- 
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Figure 3: A minimum of two samples 
are required to represent a sound wave. 
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main of sound reproduction. Average 
listeners are far less forgiving than 
film-goers. The "size" (or resolution} 
of each sound sample is analagous to 
the size of film in a motion picture. 
Since a single sample consists of the 
measurement of an analog (їе.. con- 
tinuous) voltage via an A/D converter. 
using a larger range of numbers for 
measuring this voltage permits a 
more accurate representation of the 
voltage. Digital computers use binary 
bits to represent numbers, so the 
maximum number of bits available for 
each measurement will determine the 
highest number of voltages that can 
be represented and thus the in- 
cremental range within which all 
measurements must be scaled. The 
largest number that can be repre- 
sented by 8 bits is 256: thus. 8-bit 
sampling requires that all voltages be 
rounded off to only 256 different 
values. Twelve-bit sampling offers 
resolution to 4096 different steps and 
16-bit sampling provides a range of 
65.536 (see figure 2). Theoretically, 
each additional bit adds approximate- 
ly 6 decibels to the signal-to-noise 
ratio. However, in practice, many 
sampling devices periodically send an 
additional 4. 6. or 8 bits of data along 
with their samples for the purpose of 
providing additional information 
about the sound's waveform. This pro- 
cess may raise the dynamic range 
considerably. 

The rate at which sound samples 
are captured, as well as how fast they 
are output. is almost as important as 
sample resolution when considering 
the fidelity of a digitally sampled 
sound to the original analog signal. 
According to Nyquists theorem. a 
minimum of two samples per sound 
wave is necessary to represent a given 
sound wave. Therefore, to represent 
a pure sound with a frequency of 440 
Hz (cycles per second). you are re- 
quired to sample that sound at a 
minimum rate of 880 samples per sec- 
ond (see figure 3). In reality, most 
sounds are complex waveforms with 
overtones extending well beyond the 
average human range of hearing. or 
20.000 Hz. Thus, for the accurate 
reproduction of most musical sounds, 
a minimum sampling rate of 40,000 
samples per second would be op- 


timum. On the other hand, the degree 
to which overtones of frequencies 
higher than 10.000 to 12.000 Hz con- 
tribute to one's perception is 
debatable. These high overtones are 
of such low dynamic intensity (i.e. 
volume) that many people argue that 
a sampling rate of 25.000 samples per 
second is adequate. As a reference 
point, the fundamental frequency of 
the highest note on a piano (C8) is 
4186 Hz. 


SAMPLING WITH THE MACINTOSH 
The hardware capabilities of a Macin- 
tosh computer limit the sampling rate 
to approximately 22,000 samples per 
second with an 8-bit resolution. The 
internal speaker of the Macintosh is 
unable to handle sound of this quali- 
ty, although the backpanel mono- 
phonic audio output jack can send a 
signal of this quality to an external 
amplifier such as a typical home 
stereo system. For purposes of com- 
parison, most CDs (compact disks) 
use a 44.I-kHz sampling rate with 
16-bit sample resolution. 

At the time of this writing, there are 
three sampling packages available for 
the Apple Macintosh. All products in- 
clude both software and the neces- 
sary A/D-converter hardware. MacNif- 
ty's SoundCap is a low-cost hobbyist/ 
hacker-oriented product with distinct 
third-party applications. GW's Mac- 
ADIOS is a high-end digitizer geared 
toward scientific laboratory applica- 
tions. Finally, the Berkeley Mac Users 
Group markets a low-cost do-it-your- 
self digitizer kit. Due to the fact that 
the purpose of this article is to ex- 


Photo I: The MacADIOS digitizer unit. 


amine computer music applications, 
MacADIOS will be described only 
briefly. 


MACADIOS 

MacADIOS [Macintosh Analog/Digital 
Input/Output System) is a professional 
hardware/software package consisting 
of a waveform-oriented. general-pur- 
pose data-acquisition system provid- 
ing oscilloscope, spectrum analysis. 
and XY recorder functions. In the 
oscilloscope function, 25 milliseconds 
of analog voltage data sampled at a 
rate of 20,833 samples per second is 
plotted on the screen three times per 
second. Other applications are limited 
only by the available RAM. Uses in- 
clude controlling and monitoring 
scientific experiments and processes. 
The hardware provides four analog 
voltage outputs (12 bits), eight analog 
voltage inputs (12 bits), 16 digital out- 
puts. 16 digital inputs, timer, program- 
mable clock, and a 20,833-values-per- 
second. maximum sample rate (see 
photo 1). 

Included with the hardware is a 
general-purpose data-acquisition pro- 
gram called MacADIOS Manager. This 
software provides a Monitor Window. 
a Graphic Editor Window, a Value 
Editor Window, and a View 4 Window 
(similar to a programmable four-trace 
digital oscilloscope). In some applica- 
tions, three snapshot windows may be 
opened to allow the user to quickly 
view waves in low resolution. The soft- 
ware can also produce sonograms in 
seconds and spectrograms in 
minutes. Fifty routines are provided 

(continued) 


JUNE 1986 * BYTE 175 


for executing highly specific tasks with 
MacADIOS from a user's C or Micro- 
soft BASIC program (see figure 4). 


MACNIFTY AUDIO DIGITIZER 

WITH SOUNDCAP SOFTWARE 

The MacNifty audio digitizer package 
consists of a hardware digitizer (A/D) 
and associated SoundCap software. 
The hardware includes an RCA audio 
input jack, a Winch remote-control 
jack. a gain control, and a 9-pin male 
connector with cable for the Macin- 
toshs modem or printer RS-232C 
ports. The primary SoundCap pro- 
gram was developed by Fractal Soft- 
ware. Other secondary applications 
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included in the package are Sound- 
Init, Beeplnit, Type Writer, and Sound- 
Play. 

The primary software, SoundCap, 
permits 8-bit sampling at four sam- 
pling rates: 22. 11, 7.4, and 5.5 kHz. 
Therefore, the Nyquist frequencies 
(the highest recordable frequency) are 
11, 5.5, 3.7, and 2.7 5 kHz, respectively. 
Because fewer samples are taken for 
slower sampling rates, as the Nyquist 
frequency drops. the maximum sam- 
plíng duration increases. With 512K- 
byte RAM, sampling at 22 kHz will 
allow 15 seconds of sound to be 
recorded. The lower sampling rates 
will permit 30. 45, and 60 seconds of 


€ Control Time Left Right Segment Record Utterance Layout 


<<< HIT SPACE TO CONTINUE >>> 


i 
25 KHz 


Figure 4: Two of the many screens of MacA DIOS. 
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sampled sound. respectively. Owners 
of Macintoshes with more than 512K 
RAM can expect longer sampling 
durations limited only by the amount 
of linear RAM available to SoundCap 
for usage. Once sounds have been 
sampled, an option to save the sound- 
file using data compression is pro- 
vided for conserving disk space. Fur- 
thermore, an option to save the 
soundfile as a "Studio Session" (dis- 
cussed below) instrument is available. 
In addition. you can open standard 
Studio Session instrument files for 
precise editing in SoundCap (see 
figure 5). 

SoundCaps main screen displays 
five mode buttons. The buttons are 
labeled with icons representing 
record, playback, oscilloscope. re- 
verberation, and spectrum-analysis 
modes. Pressing the record button 
with the mouse pointer presents you 
with a request for a record duration 
to be specified in seconds and milli- 
seconds. Pressing playback initiates 
playback. The other three buttons ad- 
dress real-time functions. One use of 
the real-time oscilloscope mode is to 
allow you to take accurate record 
levels prior to sampling. The re- 
verberation mode turns the Macin- 
tosh into a real-time digital reverbera- 
tor and also permits you to test out 
reverb parameter settings prior to ap- 
plying them to a soundfile (an opera- 
tion that cannot be "undone"). The 
real-time spectrum analyzer may be 
used to ascertain the optimum sam- 
pling rate for the sound being re- 
corded. Spectra are displayed as a bar 
chart-the vertical axis represents 
amplitude, and the horizontal axis. 
frequency ranging from 0 to 9740 Hz. 
The user may specify the resolution. 
in samples (128, 256, 512. or 1024), 
used for the Fourier transform. 

Sampled sounds are displayed 
graphically on the main screen, with 
amplitude as the vertical axis and 
time as the horizontal axis. The sound 
may be both horizontally scrolled 
through or "zoomed" into or out of 
for viewing more samples on the 
screen at once. As you zoom into the 
sound at various resolutions, the 
waveform's amplitude envelope (аї- 
tack or growth. sustain, and decay 

(continued) 


Our Macro Assembler has long been the 
most complete package on the market. Now 
its also the fastest. Three times faster than 
before. And faster than anyone else. Period. 

Of course, its still the most powerful assem- 
bler on the market. It supports the standard 
8086/8087 opcodes. And the new 186/286/ 
287 instruction set. So you can make the 
most of the new machines. 

Debugging is quicker, too. Thanks to our 
interactive symbolic debugger, SYMDEB. 
Now you can refer to variables and source 
code instead of getting lost in hex dumps. 
And this debugger also works with Microsoft 
languages like C, FORTRAN and Pascal. So 
now you can set breakpoints and trace exe- 
cution — using source code for reference. 
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Сш your development time dramatically. Microsoft Macro Assemblers 
Symbolic Debug utility lets you debug your Macro Assembler brograms, or 
debug your Microsoft C, FORTRAN or Pascal programs using your original 
source code or the resulting disassembly. For example, you can set break- 
points on line numbers and observe the contents of variables or expressions. 


SYMDEB is just part of our complete set 
of utilities. Tools that make programming as 
fast as it should be. There are the linker and 
library managers you'd expect. Plus a new 
version of MAKE, our maintenance utility, 
with improvements like macro expansions 
and inference rules. 

We ve also revised the manuals. Our new 
Macro Assembler has a lot to offer, so we 
added more examples. Now our manuals are 


Macro Assembler 


The quickest. Bar none. 


not only thorough, they're clearer than ever 
before. 
For quick development and assembly, the 
Гир is obvious. Microsoft. Theres ch 
aster. 


Microsoft" Macro Assembler Version 4.0 for MS-DOS* 


Macro Assembler 

* Fastest macro assembler for MS-DOS computers. 

+ Supports the 8086/8087/8088 and the 186/286/287. 

* Define macros. 

* Conditional assembly. 

* Optional case sensitivity for symbols. 

* 100% upward compatibility from earlier versions of both the 
Microsoft and [BM * Macro Assemblers. 

Interactive Symbolic Debug Utility 

* Source level debugger for programs written in Microsoft 
— jin САНИ d ә Pascal. 

+ n swapping helps debug highly visual applications. 

* Set breakpoints on line Б Pm апа haak: 4 

+ Single step to follow program execution. 

+ Dissert object 

* Display and modify values. 

| *Full [/O redirection. 
Program Maintenance Utility 
* Rebuilds your applications after your source files have 


changed. 

* Similar to UNIX" MAKE = 

* Supports macro definitions and inference rules. 

Library Manager 

* Create, organize and maintain your object module libraries 
created wirh Microsoft languages. 

* Set page size from 16 to 32678, to create compact and 
granular libraries. 

Object Code Linker 

+ Simple overlaying linker combines relocatable object 
modules created using Microsoft languages into a single 


program. 

* Load ra generation. 

* Speci m 1 to 1024 segments. 

Cross-Reference Utility 

* Creates a cross-reference listing of the definitions and 
locations of all symbols used in an assembly language 
program, which makes debugging programs easier. 

Microsoft EXE File Compression Utility 

* Packs EXE files for smaller size on disk and faster loading 
at execution time. 

Microsoft EXE File Header Utility 

* Display and modify EXE file header, allowing you to tune 
the stack size and initial memory allocation. 


For the name of your nearest Microsoft 
dealer call (800) 426-9400. In Washington 
State and Alaska, call (206) 882-8088. In 
Canada, call (416) 673-7638. 


Microso 


The High Performance Software" 


Microsoft and MS-DOS are registered trademarks and The High Performance Software is a 
trademark of Microsoft Corporation. IBM is a registered trademark of 
Iracrnacional Business. Machines Corporation. UNIX is a trademark of AT&T Bell Laborairies. 


phases) becomes evident. 

Sounds may be modified in a 
number of ways. Dragging over a por- 
tion of the sound with the mouse 
selects that region for editing and 
changes the edit region into reverse 
video. In this manner, regions of 
samples may be cut. copied, and 
pasted anywhere in the soundfile in 
the normal Macintosh fashion. A sec- 
ond horizontal scroll bar at the bot- 
tom of the screen (referred to as the 
"scratch bar") may be used to finely 
adjust the output speed of the 
samples and thus the pitch. 

Once a soundfile or region of a 
soundfile has been selected for 
editing. a number of operations may 
be applied to it. Accessing the Sound 
Effects menu presents you with 12 op- 
tions for sound modification. Sounds 
or portions thereof may be reversed 
or amplified. In the latter case, you 
can specify the coefficient by which 
all sample values will be multiplied for 
amplification. Reverb and flange 
operations may be applied to the 
selected region. You can also specify 
reverberation parameters, delay (in 
milliseconds), echo loss fraction, and 
regeneration normalization. In addi- 
tion, the flange delta may be defined 
in terms of a specified number of 
samples. The amplitude envelope of 
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a selected region of samples may be 
ramped up or down and the sound 
may be retuned via the scratch bar. 
Retuning recomputes the samples at 
the selected rate. Other edit opera- 
tions include transferring sound to the 
clipboard for subsequent mixing 
within the same or a different sound- 
file. Mixing is accomplished through 
additive synthesis. Silence or digital- 
ly simulated "white noise" may be in- 
serted at any point in а soundfile or 
may be used to replace a portion of 
a sound. 

Finally, two time-consuming edit 
operations may be performed on a 
soundfile or region thereof. Sound 
may be "downsampled" to one of the 
available lower sampling rates for pur- 
poses of reducing the size (in kilo- 
bytes) of a soundfile Also, a "low- 
pass" operation may be applied to 
the sound while downsampling in 
order to eliminate frequencies that ex- 
ceed the Nyquist frequency of the 
lower sampling rate. 

The Options menu is where you set 
amplification, reverberation, and 
flange parameters as well as the 
number of repetitions of the sound- 
file (similar to looping an analog tape). 
Through this menu, it is possible to 
specify a sustain loop in the sound- 
file of up to 6 seconds. A sustain loop 
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Figure 5: The main screen of MacNifty’s SoundCap for editing of sounds sampled 


with the MacNifty audio digitizer. 
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repeats a selected portion of the 
soundfile indefinitely and is of par- 
ticular use when sampled sounds are 
to be sustained for varying rhythmic 
durations in a musical context. This is 
an absolute necessity when saving 
sound files as “instruments” in the 
Studio Session format discussed 
below. 


USES OF MACINTOSH-SAMPLED 
SOUNDS 

Sound sampling is in its infancy and 
thus provides fruitful territory for a 
wide range of applications. Many of 
the uses for sampled sounds have yet 
to be imagined by innovative thinkers. 
| will discuss a few of the current ap- 
plications in the following paragraphs. 


PITCH RECOGNITION AND TRANSCRIP- 
TION: Developers of Macintosh sam- 
pling software consider pitch recogni- 
tion and subsequent automatic tran- 
scription into conventional music 
notation (CMN) to be inevitable. The 
relatively simple conversion of this in- 
formation into MIDI data would allow 
easy control of much more complex 
sound-generating devices or an ex- 
pensive dedicated sampling keyboard 
such as the Kurzweil 250. 

Through digital sampling, the Kurz- 
weil 250 can credibly recreate all the 
sounds of a full symphony orchestra, 
including any single instrument or 
combination of instruments. Through 
pitch recognition and MIDI conver- 
sion, it would be possible to access 
these sounds without using a piano- 
style keyboard. Vocalists could control 
an entire symphony orchestra in this 
way as well. The implications inherent 
in the freedom for creative expression 
brought about by the separation of in- 
strumental technique from sound 
source are just beginning to be real- 
ized (reference 8). 


VOICE RECOGNITION AND REPRODUC- 
TION: Other ideas related to pitch 
recognition include MacNifty's plans 
for voice recognition through its audio 
digitizer. Using FFT (fast Fourier 
transform) spectral data captured by 
SoundCap, it is hoped that the Macin- 
tosh will eventually become respon- 
sive to a library of voiced commands. 
The ability to sample the human 
(continued) 


How many long unproductive hours 
have you spent “in line" for your simula- 
tion? Well, no more. MICROCAP and 
MICROLOGIC can put you on line by 
turning your РС into a productive and 
cost-effective engineering workstation. 

Both of these sophisticated engineering 
‘cools provide you with quick and efficient 
solutions to your simulation problems. 
And here's how. 


MICROCAP: 


Your Analog Solution 


MICROCAP is an interactive analog 
circuit drawing and simulation system. 

It allows you to sketch a circuit diagram 
‘ight on the CRT screen, then run an AC, 
DC, or Transient analysis. While pro- 
viding you with libraries for defined 
models of bipolar and MOS devices, 
Opamps, transformers, diodes, and much 
more, MICROCAP also includes features 
not even found in SPICE. 

MICROCAP II lets you be even more 
productive. As an advanced version, it 
employs sparse matrix techniques for 
faster simulation speed and larger net- 


MICRO CAP and MICRO LOGIC 
put your engi 
not in line. AT 


Sts") (Aine 

1 (9:97 

A RTO 
27 


Sail A 
Ab A 


NIE nl 


AED 


“Typical MICROCAP Transient Analysts” 


works. In addition, you get even more 
advanced device models, worst case capa- 
bilities, temperature stepping, Fourier 
analysis, and macro capability. 


MICROLOGIC: 
Your Digital Solution 


MICROLOGIC provides you with a 
similar interactive drawing and analysis 
environment for digital work. Using 
standard PC hardware, you can create 
logic diagrams of up to 9 pages with each 
containing up to 200 gates. The system 
automatically creates the netlist required 
for a timing simulation and will handle 
networks of up to 1800 gates. It provides 
you with libraries for 36 user-defined 
basic gate types, 36 data channels of 256 
bits each, 10 user-defined clock wave- 
forms, and up to 50 macros in each net- 
work. MICROLOGIC produces 
high-resolution timing diagrams showing 
selected waveforms and associated 
delays, glitches, and spikes—just like the 
real thing. 
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“Typical MICROLOGIC Diagram" 


Reviewers Love 
These Solutions 


Regarding MICROCAP ..."A highly 
recommended analog design program" 
(PC Tech Journal 3/84). "A valuable tool 
for circuit designers" (Personal Software 
Magazine 11/83). 

Regarding MICROLOGIC . . . “An effi- 
cient design system that does what it is 
supposed to do at a reasonable price" 
(Byte 4/84). 


MICROCAP and MICROLOGIC are 
available for thc Apple Il (64k), IBM PC 
(128k), and HP-150 computers and priced 
at $475 and $450 respectively. Demo 
versions are available for $75. 

MICROCAP 11 is available for the 
Macintosh, IBM PC (256k), and HP-150 
systems and is priced at $895. Demo 
versions are avallable for $100. 

Derno prices are credited to the 
purchase price of the actual system. 


Now, to get on line, call or write today! 


Spectrum Software 


1021 S. Wolfe Road, Dept. B 
Sunnyvale, CA 94087 
(408) 738-4387 
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voice has other applications as well. 
Language instruction programs could 
make use of this feature to illustrate 
correct pronunciation at the touch of 
a button. There are applications for 
childrens reading programs, too. 
Finally, the possibility for sending 
voice mail over a network is already 
a reality using MacNifty's digitizer. 


FuN: The MacNifty audio digitizer 
comes with four additional applica- 
tions that use their sampled sound- 
files in purely fun ways. Soundlnit 
does to soundfiles what Bill Atkin- 
sons public-domain utility Screen- 
Maker did for MacPaint files, With 
ScreenMaker, you can substitute a 
screen of your own creation for the 
normal Welcome to the Macintosh 
startup screen. With Soundinit, boot- 
up will automatically be accompanied 
by a soundfile of your choice that 
could be anything from Albert 
Einstein saying "Good morning. let's 
get down to serious business," spliced 
together in SoundCap from old video- 
tapes, to the full orchestral introduc- 
tion to Wagners "Flight of the 
Valkyrie" (as is the case with Silicone 
Beach's Airborne game]. 

Beepinit allows for similar per- 
sonalization of the Macintosh's beep 
sound. Instead of a dull computer 
beep, you can substitute anything 
from a digitized "Oops!" to the open- 
ing notes of Jimi Hendrix's Purple 
Haze. Finally, the application Type 
Writer allows the injection of user- 
sampled sounds at each keyboard 
strike, providing for different sounds 
to be played through the space bar 
and return keys. With an ironic sense 
of humor, the developers have in- 
cluded sample files for this purpose 
that substitute the sounds of a noisy 
keyboard, space bar, and carriage 
return typical of an IBM Selectric 
typewriter. 


ANIMATIONS: The latest version of 
MacroMind's popular VideoWorks 
program, which is currently published 
by Hayden Software, includes the op- 
tion to import sampled soundfiles for 
synchronization with user-created 
animations. VideoWorks permits the 
quick and easy creation of Walt 
Disney-quality animations. The 
original release supported adding a 
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MACADIOS 
Audio digitizer and 


GW Instruments 

POB 547 

Cambridge, MA 02142 
(617) 577-1524 


STUDIO SESSION 


DR. sampled sound 


Bogas Software 
{Distributed by the Kette Group: 
see address below) 
МАСМІҒТҮ 
Audio digitizer with SoundCap 


Kette Group Inc. 

16860 Shingle Creek Parkway 
Suite 110 

Minneapolis. MN 55430 
(800) 328-0184 


synchronized soundtrack from a 
selection of 80 melodies and sound 
effects provided in the program. 
Sounds could be synchronized to 
animation in two ways. First. a sound 
or melody could be selected to play 
at a designated point, from beginning 
to end, at its original tempo and pitch. 
Secondly, sounds could be "synergis- 
tically interfaced" with the animation, 
in which case the position and motion 
of a specific sprite (animated object) 
would affect the pitch and/or tone 
quality of the sound attached to it. 

The new VideoWorks lets you incor- 
porate up to 16 digitizer soundfiles in 
the VideoWorks music palette for 
soundtrack use. Other new features 
include the ability to import whole 
music files from MacroMind's Music- 
Works application (mentioned above) 
and the ability for speech synthesis 
through use of either of the two avail- 
able Macintosh speech drivers: First 
Byte's SmoothTalker or Apples own 
MacinTalk. 


SOFTWARE AUTHORING SYSTEMS: 
MacroMind's VidecWorks Guided 


Tour Authoring System has been 
chosen by Apple for the creation of 
the company's popular "Guided 
Tours" of various software applica- 
tions for the Macintosh. Third-party 
developers are taking advantage of 
this program as well. This authoring 
system, which is currently the only ex- 
tensive software authoring system 
available for the Macintosh, is essen- 
tially identical to the new VideoWorks 
described in the preceding section of 
this article and thus provides access 
to all of the innovative approaches to 
sound offered by the Macintosh. in- 
cluding sounds sampled with Sound- 
Cap. 

One significant feature makes this 
an entirely new product: A Do menu 
is added to the VideoWorks environ- 
ment that permits the creation of in- 
teractive VideoWorks animations. This 
menu allows you to define any Video- 
Works object (sprite) as a button for 
branching to other parts of the same 
VideoWorks animation or to alto- 
gether different VidecWorks files. In 
addition, any screen object defined as 
a button may be set to cause another 
application or desk accessory to 
open. Because of this feature, Macro- 
Mind has realized the possibilities for 
creating interactive animated guided 
tours of any software product avail- 
able, hence the name "VideoWorks 
Guided Tour Authoring System.” This 
title is perhaps a misnomer, since the 
program is equally applicable for ex- 
tending the range of interactive 
educational software to include truly 
astounding possibilities. At least one 
third-party developer is currently us- 
ing this system to author a software- 
based interactive music-theory in- 
struction program. 


Music: At the time of this writing, 
only one music software application 
makes use of soundfiles sampled with 
SoundCap. This program is Bogas 
Software's Studio Session, and its im- 
plementation of digitized sounds is 
truly fascinating. Studio Session has 
undergone some name changes 
throughout its development, having 
first been titled Sideman and later Jam 
Session. The developers consider 
their package to be “the MusicWorks 

(continued) 
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| For serious programmers, good isn't good enough. You need the best | PforCe Brand New 
| ... the best tools, the best advice and the best support. 


| At Lifeboat, we've been selling to programmers since 1976, so we 

| know quality when we see it. And we're committed to a full-service 
program that goes beyond just selling you the best software at 

| competitive prices. Our expert staff can help you decide which 
programs are best for your needs and provide you with all the 
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LANGUAGES 
Lattice CNew 3.0 Version 
The best selling C Compiler has been 
| upgraded to give you more functions and 
| features. Lattice C 3.0 contains 200 new 
| library functions, better code generation, 
| support for new data types (void, enum, un- 
>ч; char, unsigned long), support for the 
80186/80286 instruction set and the ability to 
generate in-line 8087/80287 instructions. 
| Lattice C is the C Compiler for professional 
developers. 


RUN/C—The C Interpreter 
Upgraded Version 


| Learn C the natural way with RUN/C. The 

| user interface is similar to BASIC with easy 
familiar commands. The new 2.0 version of 
RUN/C cames with a full-screen editor and 
other enhancements. 


RUN/C Professional Mew 
| All RUN/C's capabilities plus powerful 
| features for program development. Load your 
| favorite object libraries with RUN/C Profes- 
sional. Contains a full-screen editor and 
source code debugging facilities. 
Mark Williams 
| C Programming System 
| A complete C development environment. 


Pro Pascal 


A truly standard Pascal. Produces fast, tight 
cade with plenty of compile time options and 
simple one-line commands. 


BetterBASIC New Version 
Now you can program in BASIC and use the 
full memory of your PC, create structured 


| programs using functions and procedures, 
make your own library modules and more. 


Now compatible with Microsoft BASIC. 


| LANGUAGE UTILITIES 
Plink86 Plus 
An overlay linkage editor far linking 
8086/8088 object modules. Supports an 


LL unlimited size file, unlimited number of 


modules and up to 4095 hierarchical overlays 
stacked as many as 32 levels deep. Plink86 
Plus contains new features for memory 
caching, library allocation, file merging and 
overlay reloading. 


PTix86 Plus 
A symbolic and source level advanced 
debugger for programming professionals. 
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| technical support you may require. You can rely on Lifeboat for the 
complete solution to your programming needs. 
| 


C-SPRITE 

Symbolic debugging at both source level and 
machine level. Monitor your program by 
setting breakpoints, examining registers and 
variables, or single-stepping through code. 
Handle a set of commands as a macro. 
C-SPRITE and the Lattice C Compiler are 

a natural pair for program development 

and debugging. 


BASTOC 
A BASIC to C translator for the BASIC 
programmer who wants to upgrade to C. 


EDITORS 
LSE 


À powerful yet inexpensive full-screen editor 
designed for efficiency and ease of use. Its 
speed is optimized by A rud. to video 
memory. The Lattice Screen Editor provides a 
multi-window environment, ability to repro- 


| gram keys, support for keyboard macros, an 


undo command, an error tracking mode, 
on-line help and more, 


VEDIT Plus 

A full-screen text editor for program 
development and word processing, It contains 
powerful features including use of macros, 
on-line help facility, paragraph formatting, 
and (ile comparison. 


Pmate 


The programmer s editor with an extensive 
macro command language. Compile in the 


| background while you continue to edit files. 


EMACS 

Customizable editor including windowing, 
multi-tasking and special modes for C 
and Pascal. 


FUNCTIONS 


C-Food Smorgasbord 

Library of time saving utility functions 
including a BCD package, an ІВМ PC BIOS 
interface, level 0 1/0 functions, a terminal 
independence package and more. 


Essential C Utility Library 
Over 300 functions, with special attention 


given to screen handling, windows and 
business graphics. Source code is included. 


"— 
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An optimized library of an impressive 400 plus 


| functions and subsystems. Included is a 


window management systam with overlap- 
ping or tiled windows and a database system 
with B-tree file structure. Several pre-coded 
screens including “Lotus” style are supplied. 
And there's much more! Routines for interrupt 
driven communications, background tasks, 
and string/table parsing, along with functions 
for fiald/screen editing and validation are all 
part of this superbly written and documented 
software. Complete source code is included. 


The Greenleaf Comm Library 
A library of over 120 communication routines. 
Contains functions to create interrupt driven 


| routines or perform direct 1/0 ta multiple 


Comm Ports. its strengths are in asynchro- 
nous communications, interrupt mode, mo- 
dem control, MODEM, XON/XOFF and flow 
control. Interfaces with Lattice, Microsoft, 
Wizard, Desmet, C186, Aztec and Mark 
Williams C compilers. 


The Greenleaf Functions 
A mature library of over 200 functions. 


Version 3.0 offers all new indexed docu- 
mentation, with an abundance of examples. 


| Source code included. 
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GRAPHICS and 
SCREEN DESIGN 


| GSS*CGI GRAPHICS New 


In NY: 


The GSS Computer Graphics Interface is 
designed for creating high performance 
graphics-based applications. GSS*CGI speeds 
up application development and provides 
compatibility with a wide range of peripherals. 
It's the only CGI implementation that provides 
true device-independence for both raster and 
vector pe Language bindings are 
available to support development of GSS*CGI 
based applications using Lattice C, Microsoft 
C, FORTRAN, Pascal, BASIC Compiler and 
Macro Assembler. Products in the G§S*CGI 
GRAPHICS line include the GSS Graphics 
Development Toolkit, the GSS Kernel System, 
the GSS Plotting System and the GSS 
Metafile Interpreter. 


Essential Graphics New 


A brand new graphics library for C 
programmers with the emphasis placed on 
ease of use and portability. No royalties. 


Multi-Halo 


Library of over 200 graphics functions, 
supporting all af the popular graphics boards. 


Panel 
A powerful tool for interactive screen design. 


For more information on these and other 
products in our complete line call: 
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The Full-Service Source for Programming Software. 
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of sampled sounds,” referring to 
MacroMind's largely intuitive music 
editing program that uses the Macin- 
tosh's internal synthesizer for play- 
back. 

Bogas's package includes a music 
editor (Studio Session Editor] and 
both the player (Studio Session Player. 
see figure 6 and a miniplayer (which 
allows for a larger number of sound- 
files or instruments to be saved on a 


single disk by sacrificing some of the 
animated graphics of the main player 
application). With Studio Session it is 
possible to play back pitched music 
in six parts through the Macintosh's 
internal speaker or through an exter- 
nal sound system connected to the 
Macintosh's audio output. The soft- 
ware uses linear interpolation to 
recompute the sampled soundfiles at 
various pitches. 


ATRON BUGBUSTERS 
GREASE BORLAND LIGHTNING 


"If Î were starting a software company again, from scratch, Atron's AT PROBE™ would be among my very first 


investments. Without Atron's hardware-assisted, software 
would be a light-year away!’ 


debugging technology, the flash of Turbo Lightning" 
Philippe Kahn, President, Borland 
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time, seven of the top ten 
software packages were 
created by Atron cus- 
tomers; it's now now 
nine out of ten.] "Side- 
Kick was number four, 
and [ let Atron quote me 
in saying that Ihere 
wouldn't have been a 
SideKick without 
Atron's hardware- 
assisted debuggers. 

“You might say ligh- 
ning has literally struck 
again. Turbo Lightning 
made number four on » 
SoftSel’s Hotlist within weeks of its introduction! And 
again, [ say we couldn't have done it without Atron 
debugging technology, 

“Cleverly written code is, by definition tight, recur- 
sive, and terribly complex?" he continues. "Without the 
ability to externally track the execution of this code, 
competent debugging becomes very nearly impossible?" 

Concludes Philippe, "And after Turbo Lightning was 
solid and reliable, Atron tuning software tumed our 
Probes into performance analyzers. How do you think we 
greased our lightning?" 

Philippe, along with a couple million or so of your 
satisfied customers, we say congratulations on yet 
another best-selling product. We can't wait to see what 
awesomely useful technology will come shooting out of 
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last 2048 memory cycles in 
eet) symbolic or source-code 


3 His. огт, you сап easily answer 
2 элыз; е questions: “How did I 
$ uoces ВСІ here?" and “What are 
—Q those silly interrupts 


$223 
E doing?" 
I oT | it can solve spooky 
| М, debugping problems. 
Ux ra ы Like finding where 
کے‎ your program over- 
=E Wiles memory or LO - 
| 5 impossible with soft- 
= „ ware debuggers. 
=| æ You can even do 
-= Т  source-level debugging 
= іп your favorile lan- 
l guage, like C, Pascal or 
= - assembler. And after 
= your application is 
debugged, the AT 
PROBE's performance 
measurement software 
can isolate perfor- 
з mance bottlenecks. 

Finally, the AT PROBE has its own 1-MByte of mem- 
ory, Hidden and write-protected. How else could you 
develop that really large program, where the symbol 
lable would otherwise lake up most of memory. 

LOOK AT IT THIS WAY. 

History shows that non-Atron customers don't stand a 
very good chance of making the Top Ten list. Lightning 
really does have a way of striking twice! 

The PC PROBE" is $1595 and the AT PROBE is 
$2495. So cal] Atron today. You can be busting some 
really scarey bugs tomorrow. And maybe, just like 


Borland, you can also t some records, 
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Several disks included with the 
package provide nearly 70 рге- 
sampled instruments, and you can 
edit these or create new instruments 
using MacNiftys SoundCap |[dis- 
cussed above). The program can ac- 
cess up to 16.000 different instru- 
ments, although between 20 to 25 
seems to be a practical limit for the 
512K Macintosh. 

Music is entered using the Studio 
Editor program, which functions in 
two modes. In the note-editing mode, 
notes and symbols may be dragged 
from a palette containing 32 items. 
The cursor assumes the symbol of the 
selected item until a new symbol is 
selected. Note values range from a 
whole note to a triplet 32nd note and 
putting them on the staff is as easy 
as point and click with the mouse. 
Note placement is facilitated by the 
fact that the cursor jerks to both 
horizontal and vertical grid steps. The 
horizontal grid steps correspond to in- 
sertion or replacement locations and 
the vertical grid corresponds to 
musical half-steps on the staff. During 
editing, each instrumental voice is 
thought to be a separate track, with 
up to six tracks possible. Regions of 
tracks may be looped for up to 999 
repetitions. and loops of varying 
length may be occurring at different 
places on separate tracks simulta- 
neously Loops. which are repre- 
sented by musical repeat signs, are 
nestable for up to 10 levels. Cut, copy. 
and paste operations are supported. 
as are transposition and the insertion 
of tempo indications on the score and 
in real time. 

The second type of editing pro- 
vided by the Studio Editor is called 
block editing and is extremely in- 
novative. It uses a database approach 
to the organization of musical ideas 
and the manipulation of musical data 
on the phrase level. І have repeated- 
ly stressed the necessity for incor- 
porating database-like library, sorting. 
and searching operations in MIDI se- 
quencer software, but it seems that 
the first constructive implementation 
of this concept is destined to come 
to us from the sampled sound world. 

The block-editing mode lets you 
view your musical composition in a 
display similar to a Multiplan spread- 


sheet. Phrases are labeled with one 
of 32 descriptive names (16 of which 
may be user-defined). The names of 
the phrases appear in the various 
spreadsheet cells in the proper spatial 
(ie. temporal) relationship to one 
another. It is possible to zoom in or 
out of this display from 2-bar resolu- 
tion to 4-bar or 16-bar resolution. 
Phrases are stored in the phrase 
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Figure 6: Bogas Softwares Studio Session 
emulation. 
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Figure 7: Bogas Softwares Studio Session 
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library. which may hold up to 16.384 
phrases. Sorting and searching are 
available by specifying type, meter, 
phrase length, or multiple search 
criteria. Phrases may be dragged with 
the mouse into the spreadsheet-like 
block editor display. In addition. 
phrases may be dragged around and 
placed into new juxtapositions within 
the block editor itself in a manner and 
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philosophy similar to dragging head- 
ings and text windows around in Liv- 
ing VidedText's ThinkTank idea pro- 
cessor, A "draft play" window on the 
left of the screen includes the options 
of real-time soloing or muting for in- 
dividual tracks with the click of a 
mouse. [n the block editor display all 
looped phrases display all their repeti- 
tions, but saving the file compacts the 
loops (see figure 7). 

Such an approach to musical com- 
position is truly ground-breaking. The 
ability to organize musical ideas in 
database fashion fosters creativity 
and experimentation by allowing us 
to view our musical ideas on a more 
global level. Bogas Software must be 
wholeheartedly commended for hav- 
ing the foresight to take the first step 
in unlocking a door to the true 
creative potential of a microcomputer. 


CODA 

The possibilities opened up by the 
capability of sound sampling with a 
personal microcomputer interpene- 
trate many different disciplines. both 
musical and otherwise. New and far- 
reaching applications for these tech- 
niques are being discovered every 
day. As with any creative tool in its in- 
fancy. with respect to applications of 
sound digitizing it is safe to say that 
the best may be yet to come with 
regard to music composition. = 
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COMPUTERS AND MUSIC 


USICAL 


FRACTALS 


BY CHARLES DODGE AND CURTIS R. BAHN 


Mathematical formulas can produce musical 
as well as graphic fractals 


FRACTAL GEOMETRY has exerted a 
strong influence on a remarkable 
variety of disciplines in recent years. 
The sciences are using fractal struc- 
tures to study a diverse range of 
phenomena from turbulence to bone 
structure. In the arts, fractal geometry 
provides computer graphics with un- 
precedented possibilities for creating 
a new universe of visual forms, many 
of which have an astoundingly 
realistic, natural look. In music, you 
can employ the same principles to 
take advantage of a panoply of new 
relationships. 

In The Fractal Geometry of Nature (see 
reference 1), Benoit Mandelbrot is 
careful to point out that the realistic 
and natural-appearing fractal graphics 
are not modeled on photographs of 
nature: rather. they are graphics of 
mathematical relationships that come 
surprisingly close to resembling occur- 
rences in nature. So it is with examples 
of computer-aided composition. They 
do not sound like rock, or bebop, or 
symphonies. Rather. they embody 
abstract relationships that assume the 
characteristics of certain kinds of music. 

There are a number of parallels be- 
tween computer graphics and com- 
puter music. Discussions about frac- 


tals and computer graphics usually 
distinguish between the high-resolu- 
tion pictures made on powerful in- 
stitutional computers and those made 
at home. The same schism exists be- 
tween highest-quality sound synthesis 
and home synthesis. 

This article discusses some of the 
basic techniques of computer-aided 
musical composition and includes 
some programs for generating 
musical fractals on home computers. 
|Editor's note: The programs WHITE.BAS, 
BROWN.BAS, IOVERFBAS, VARI- 
ATN.BAS, and RANDOM.BAS are writ- 
ten in MSX BASIC using MUSIC MACRO 
commands for the Yamaha СХЅ-М music 
computer. Their source code is available for 
downloading from BYTEnet Listings at (617) 
861-9764. They are also available on disk 
(see page 445).| The output of the soft- 
ware shown in this article is a list of 
commands for the computer's inter- 
nal synthesis hardware rather than ac- 
tual music. Other details can be found 
in the text box “About the Programs” 
on page 196. 


A LONGSTANDING 

RELATIONSHIP 

Since the time of ancient Greece, 
Western music has embodied propor- 


tions and abstract numerical relation- 
ships. There are many examples. A 
famous motet of 1436, Nuper Rosarum 
Flores by Guillaume Dufay, uses the 
same relations of tempo between its 
sections as the ratios in size between 
parts of the Florentine cathedral for 
whose dedication it was composed. 
Numerology played a part in certain 
choices of elements in some of the 
religious music of |. S. Bach. 

In our own era. Bela Bartok, the 
great Hungarian composer and folk 
music expert, used the Fibonacci 
numerical series to govern pro- 

(continued) 
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MUSICAL FRACTALS 


portions in a number of his works. 
More recently, Charles Dodge's com- 
puter music composition Earth's 
Magnetic Field (Nonesuch Records, 
1970) interprets an index of solar 
radiations effect on the magnetic 
field surrounding the earth to 
create its melodic and rhythmic 
activity. 

In the mid-fifties, Lejaren Hiller and 
Loren Isaacson wrote their first pro- 
grams for computer-aided composi- 
tion (see reference 2} and Max V. 
Mathews created his widely used 
algorithm for the digital oscillator (see 
reference 3). Today. computer-based 
audio synthesis, processing, and 
recording pervade all styles of music. 
Even classical concert music now in- 
cludes a wide variety of computer 
music, as evidenced by the New York 
Philharmonic's three-day minifestival 
of computer music within its landmark 
contemporary music festival, Hori- 
zons '84. 

After an initial flurry of activity in 
computer-aided composition (CAC). 
however, musicians and engineers 
have concentrated on digital synthesis 
and processing of sound. Only recent- 
ly have a number of composers 
begun to reexamine some of the pos- 
sibilities of CAC. If you define 
computer-aided composition as the 
use of a computer program to 
calculate some aspect of a musical 
score, you can eliminate the common 
misconception that the words "com- 
puter music" are limited to the com- 
puter performance. or realization, of 
music composed in the past (by this 
definition, "switched-on" classics are 
not new compositions but new 
realizations). A composer commonly 
uses computer programs to compose 
and then makes electronic realizations 
of the composition on the computer. 
You can describe this process as 
computer-realized CAC. 

There is an obvious analogy be- 
tween this and the field of computer 
graphics, in which you use computer 
programs to create visual structures 
to be realized by computer tech- 
nology. Because of the parallel struc- 
tures within the two fields, you can 
adapt recent applications of Benoit 
Mandelbrot's fractal geometry to 
computer graphics (see reference 4] 


for use in computer-aided composi- 
tion. 


COMPOSING BY COMPUTER 

Using the computer to compose 
raises a number of issues about the 
nature of the creative process and the 
nature of music itself. Many of the 
best musicians in various epochs have 
incorporated mathematical relation- 
ships into their music. No one would 
argue, however, that all you need for 
effective composing is a well-devel- 
oped mathematical technique. Any 
musical application of mathematical 
relationships must take into con- 
sideration the interactions of the basic 
elements of musical texture: pitch, 
rhythm, loudness, and tone quality. 
The way in which a composer struc- 
tures these basic elements deter- 
mines to a large degree the nature of 
the music created. Figures 1b, 2b, and 
3b come from random processes that 
provide the means of choosing values 
for some of the necessary building 
blocks. Figure 4c is a musical fractal 
that elaborates and builds on the 
elementary motivic structure shown in 
figure 4b. All the examples given use 
the 12-tone equal-temperament pitch 
collection. Mapping the results of the 
programs given onto different pitch 
collections will make a most signifi- 
cant difference in the sound of the 
music. 

Three types of random processes 
are often associated with CAC. These 
processes have been widely applied 
to the choice of compositional param- 
eters—pitch, for example. You can 
characterize each process by its power- 
density spectrum, the variation of the ran- 
dom sequence's energy versus its fre- 
quency. The spectral characterization 
applies only to the random variable's 
sequence of values; it says nothing 
about the acoustical spectra of the 
music's actual sounds. These spectra 
depend on the characteristics of the 
instruments—electronic or other- 
wise—used to play them. 

The first and most basic random 
process is white noise, which by 
definition has a flat spectrum. This 
means that its spectral energy is 
dispersed evenly with the frequency. 
and thus it varies with the frequency 

[continued) 
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in a 1/F relationship. Figure la shows 
a graph of the power-density spec- 
trum of white noise (see reference 5]. 
Figure Ib is a musical example made 
by selecting pitches and rhythms at 
random using the white-noise math- 
ematical relationship. The range of 
pitches used is the two octaves above 
middle C, using all chromatic pitches 
of 12-tone equal temperament. The 
four rhythmic values used are the 
quarter, the half, the dotted-half, and 
the whole note. The music notation 
shows conventional pitch and 
rhythmic values, along with bar lines 
and meter signatures. 

As with all our BASIC language pro- 
grams, we used the internal clock to 
seed the random generator, resulting 
in a completely new sequence on 
each run. Regardless of the seed, a 
passage of music generated by white 
noise exhibits little internal coherence 
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or relatedness. If you generate white- 
noise music several times with the 
program in listing 1. you will notice 
that the melody is different each time. 
If you use the diatonic-pitch collection 
(the pitches of a major scale), for ex- 
ample, and a different group of 
rhythmic values, you get other 
melodies as well. 

A random variable, whose next 
value is generated by adding a 
Gaussian-distributed random variable 
with a mean value of 0 to the current 
value, creates noise with a spectrum 
of 1/F. Figure 2a shows a graph of 1/F 
noise, sometimes called Brownian 
noise. Due to the Gaussian distribu- 
tion, small changes in value are more 
likely than large ones. Figure 2b is an 
example of Brownian music. We chose 
the same ranges of pitch and rhythmic 
values to project the musical line that 
we selected for figure 1b. The Brown- 
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Figure la: The power-density spectrum of white, or I/P, noise. 
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Figure lb: A musical example created by random selection of pitches and rhythms 
using the white-noise mathematical relationship. 


Listing 1: WHITE.BAS, a program to generate white noise. 


10 _INIT:_INST(1) 
20 XeRND(-TIME) 
30 FOR X = 1 TO 25 


35 REM notes in range of 25 to 120 


40 N = INT(RND(1)»95)425 


50 L = INT(RND(1)»4)«1 


45 REM Tie In range of 1 to 4 


68 . PHRASE( 1, Чі; *, "N=N;") 
70 NEXT X 

80 _PLAY(1,1) 

90 _WAIT(1) 

100 INPUT"AGAIN";DD:GOTO 80 


ian music moves along from one pitch 
to another within a small span of in- 
tervals. The music seems to wander 
around with no clear direction. The 
code in listing 2 will generate Brown- 
ian music. 

Both white noise and Brownian 
noise are members of a class of pro- 
cesses called fractional noises, whose 
spectrum diminishes following the for- 
mula l/f, where 0 < y < 2. A par- 
ticularly interesting case occurs when 
y = 1, also known as l/f noise. Figure 
3a contains a graph of the power- 
density spectrum of l/f noise. Surpris- 
ingly. the lf relationship occurs 
naturally in a great many ways: as 
variations in annual amounts of rain- 
fall, in patterns of sunspot activity, and 
as noise in electronic devices, to 
name only a few. In fact. physicists 
Richard F Voss and John Clarke 
analyzed several recordings of non- 
random music in various styles and 
found the loudness and frequency 
distribution was nearly 1/f (see refer- 
ence 6). Figure 3b shows a musical 
line with the same range as figures Ib 
and 2b but with a I/f correlation be- 
tween successive pitches and 
rhythms. 

Values in a sequence generated by 
the 1/f formula correlate logarithmical- 
ly with past values. Thus, for example. 
the averaged activity of the last 10 
values has as much influence on the 
current value as does that of the last 
100. the last 1000, and so оп, This 
remarkable property means that the 
process has a relatively long-term 
memory. In fact. it has the best mem- 
oty of any fractional noise-generating 
formula. 

Figures 1b. 2b, and 3b show mono- 
phonic (single-line) music. Since most 
Western music is polyphonic (more 
than one line), these examples are 
perhaps better for illustrating the dif- 
ferences among the generating pro- 
cesses than for creating compositions. 
Because of l/fs superior memory, 
lines of music generated with 1/f 
noise. such as the one shown in figure 
3b, have the best overall musical ef- 
fect of the lines created using frac- 
tional noises. Relating note and 
rhythm choices to both the recent 
past and the more distant past seems 

(continued) 
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Figure 2a: The power-density spectrum of Brownian, or 11], noise. 
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Figure 2b: An example of Brownian music using the same range of pitches and 
rhythms as figure 16 but with the Brownian formula. 


Listing 2: BROWN.BAS, a program to generate Brownian noise. 


1@ _INIT: .INST (1) 

20 XeRND(-TIME) 

30 N»60:L«2 

40 FOR X = 1 TO 25 

50 R»35:GOSUB 130:N=N+D: REM К varies the range | 
60 IF N»120 or N«25 THEN N«N-2«D | 
70 Re.687:GO0SUB 130:L»L4D 

80 IF L«1 OR L»4 THEN LsL-2»D 

90 .PHRASE(1, "=; " ,NuN; ") 

160 NEXT X 

110 |. PLAY(1, 1) : LC NAIT(1) 

120 INPUT"AGAIN";OD:GOTO 118 

130 REM BROWNIAN ROUTINE 

140 $=@:REM 5 is Sum 

150 FOR I = 1 TO 12 

160 S=S+RND(1) 

170 NEXT I 

180 D«INT(Rs(S-8)) 

190 RETURN 
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Figure За: The power-density spectrum of lif noise. 


Figure 3b: A line of \/f music generated from the pitches and rhythms in 
figures 16 and 26 but using the l/f-moise formula. 
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Listing 3: JOVEREBAS. a program to generate \/f noise. 


10 _INIT:_INST(1):LL=8:LN=16:S=60:X=RND(-TIME) 
25 


20 FOR X = 1 TO 

30 O=N:GOSUB 130 

40 NsD:SNsH-«S 

56 DeL:GOSUB 130 

60 L=0:SL=LL+1 

70 .PHRASE( 1, "LeSL; ", "N«SN; ") 
80 NEXT X 

90 .PLAY(1,1) 

180 _WAIT(1) 

110 INPUT"AGAIN" ; DO 

120 GOTO 90 

130 REM 1/F ROUTINE 

135 REM L is last value. К is 1/2 poss 
136 REM values. PROBIT=1/K 
140 1 =): 0-0: Ка16: РКОВІТа. 03125 
150 J=INT(L/K) 

160 IF Js1 THEN L=L-K 

170 UsRND(1) 

180 IF U < PROBIT THEN Js1-J 
198 DeD+J«K 

200 Kuk /2 

210 PROBIT=PROBIT«2 

220 IF K»1 THEN GOTO 150 

230 RETURN 


to be an important part of musical 
coherence. Listing 3 provides the 
code to generate some I/f music. 
Even musical lines made from the first 
two types of fractional noise have 
their possible applications. You can 
use them in simple musical contexts 
and together with other lines in more 
complicated ones. 

Although 1/ noise may have the 
same power-density spectrum as a 
recording of a symphony by Mozart, 
the raw application of l/f noise to 
compositional choices leaves out an 
important aspect of composition: 
musical structure. The application of 
fractals can be significantly useful in 
this area and provides an excellent 
point of departure for helping to mold 
the overall form of a piece of music. 


FRACTALS AND MUSICAL 
STRUCTURE 

Scaling, the space-filling curve, and 
self-similarity are three important con- 
cepts in fractals. Figure 4a shows a 
very regular fractal, the Koch snow- 
flake. It is made from an equilateral 
triangle in the following way: Add 
another equilateral triangle of smaller 
scale to each side of the original, then 
add still smaller and smaller 
equilateral triangles recursively down 
to the resolution of the display. The 
Koch snowflake is a scaling fractal 
because it is máde from the same 
shape reapplied at different scales. It 
is a space-filling curve because the edge 
of the snowflake—when you add an 
infínite number of triangles recur- 
sively—becomes infinitely long. (The 
edge assumes a form in between a 
one-dimensional line and a two- 
dimensional plane. This defines the 
snowflake as having a fractional 


Figure 4b: A "generating motif" of music composed of a few intervals and durations — dirnension—thus, it is a fractal.) The 
(analogous to the largest triangle in the Koch snowflake). Koch snowflake also exhibits selj- 
similarity; that is, the small detail is 


Figure 4c: The first and second layers of a polyphonic musical composition. The first layer is the original motif, while the second 
layer is merely a faster repetition of that motif added to each of its notes. 
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similar to the large detail. Self- 
similarity, although not a mathemat- 
ical requirement of a fractal, is char- 
acteristic of all the fractals that we 
have found to be musically interest- 
ing. 

The awareness of self-similarity 
abounds in studies of musical struc- 
ture. In the early twentieth century. 
Viennese music theorist Heinrich 
Schenker developed a way of analyz- 
ing classical music that reflects the 
parts of a musical form as self-similar 
structures. Schenker's analytical tech- 
niques have had a growing influence 
in recent decades on a variety of 
musical ideas. Certain long-standing 
compositional procedures, such as 
those of canon. fugue, and motivic 
development, depend entirely on 
making new musical material by sys- 
tematically transforming previous 
musical material. In many instances, 
these procedures result in clearly self- 
similar musical structures. 

You can make an analogy in poly- 
phonic music to the space-filling 
curve. If you choose a "generating 
motif" of a few intervals and durations 
(see figure 4b), it will serve as the 
slowest moving line in your musical 
fractal. (Its purpose is analogous to 
that of the largest triangle in the Koch 
snowflake.] Then. using the program 
in listing 4, you add a faster repetition 
of the motif to each of the notes in 
the original motif (see figure 4c). Then 
you add still faster motivic repetitions 
to each of the notes generated in the 
previous step as well. The result is a 
time-filling musical structure anal- 
ogous to the space-filling curve of the 
Koch snowflake. 

The program in listing 4 generates 
a three-line polyphonic composition. 
You can create an entire piece of 
music out of essentially one motif. 
The program places that motif in a 
self-similar structure by displaying it 
simultaneously in three different time 
spans. 

You can change the nature of the 
resulting music radically by altering 
the motif. Changing only one pitch or 
time relationship can result in very dif- 
ferent music because the change is 
perpetuated through every occur- 
rence of the motif in all three layers 

(continued) 
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Listing 4: VARIATN.BAS, a program jor determinate fractal and Brownian 
variation. 


5 REMs kik ^35 301 63 3 ke 6 d dodo fe be o eb ob o oo 
6 REM Copyright 1986 Curtis Bahn, Creative Associates Inc. 
7 REM»5*55553:15:3 1:1 13: 6 ЖЕ 2 29 2 2 24 24 20 29 29 28 ЖЕ 9G ЭЖ д ДЕ ЦЕ ЖЕЕ И И ДЕ МЕН i o o 
10 CLS 


20 DIM P(6 
30 DIM D 6 
40 DTz0:CC»0:BC»0 


58 
100 


118 
120 
130 


:DIM BP De :DIM CP(216 
:DIM BD(38):DIM CD(216 
:АСз0 : GP»0: Nard. HP= 100 
_INIT:_INST(1):_INST(2):_INST (3) 
INPUT"HOW MANY NOTES IN SET?"; PN: 
IF PN»6 OR PN«1 THEN GOTO 100 
PRINT" INPUT" ;PN; "PITCH RELATIONSHIPS" 
FOR LOOP=1 TO PN 
INPUT P(LOOP):IF ABS(P(LOOP))»12 THEN PRINT"TOO BIG": 
GOTO 130 
IF GP«P(LOOP)THEN GP=P(LOOP): 
IF BP»P(LOOP)THEN BP=P ( LOOP 
NEXT LOOP 
PRINT "INPUT";PN;"TIME RELATIONSHIPS" 
FOR LOOP=1 TO PN 
INPUT D(LOOP) 
NEXT 
INPUT"BROWNIAN RANDOMIZER APPLIED TO PITCH (1 OR Өө)“; 
R: IF R>2 GOTO 185 
PP=ABS (BP )+A8S (GP) 
LP«HP-( 3«GP) : SK»100/(3«PP) 
REM FRACTAL ROUTINE : 
PRINT"COMPUTING FRACTAL" 
FOR Aw1 TO PN 
а tg S: AD(A)=D(A) 
FOR B=1 TO PN 
BC=BC+1: i R =1 THEN GOSUB 7 
id gp ol il BD (BC J-0 (B)«D(A) 
FOR C» 
COSE: IF Rt THEN GOSUB 700 
CP(CC)=8P(BC)+P(C)+RC:CD(CC)=D(C)*BD(BC) :DT=DT+CD(CC) 
NEXT C: NEXT B: NEXT A 
TS=255/DT 
REM PLAYING ROUTINE 
BC»0:CC«0 
FOR Aw1 TO PN 
_SOUND(1,1 کو‎ al CIRCLE(TC, 90- (AP(A)*SK)),6 
FOR B» 1 TO PN 
BC»BC41 
_SOUND(2, 1, BP(BC)*LP) : CIRCLE(TC, 90- (BP(BC)*SK)),3 
FOR C» 1 TO PN 
-SOUND(3, 1, CP(CC)*LP) :CIRCLE (TC , 90- (CP(CC)*SK)), 1 
FOR LOOP=1 TO CD(CC):TC»TC4 TS 
REM all play statements for mono playback 
-SOUND( 5,0, CP(CC)4LP) 
NEXT LOOP 
NEXT C: NEXT B: NEXT A 
.STOP(1): _STOP(2): _STOP(3) 
INKEY$=0D$:IF 0O0$="" THEN GOTO 430 
GOTO 300 
REM 
S20 
FOR I= 1 TO 12 
S=S+RND(1) 


NEXT I 
RC#INT(2«(S-6) ) 
RETURN 


:DIM Abi 
:DIM AD(6 


BROWNIAN ROUTINE 
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of the musical structure. 

In listing 4, we have limited the 
number of layers to three, but given 
the hardware, you could add layers to 
the musical structure until you achieve 
a point of aural saturation. You reach 
saturation when the input exceeds 
your aural resolution (when an addi- 
tional layer makes the music move so 
fast that its tones become blurs) or 
surpasses the limitations of the syn- 
thesis system (when the tones in a 
new layer are too high for the syn- 
thesizer to play). 

You can make a musical fractal that 
sounds less mechanical by incor- 
porating a certain degree of ran- 
domness into the previous, non- 
random example. The idea is to pro- 
duce random offsets of the original, 
nonrandom values. The program 
shown in listing 4 gives you the op- 


(1 TIME UNIT EACH) 
4th LEVEL: x x X X X 


xx x x 


3rd LEVEL: 
16 TIME UNITS? 


2nd LEVEL: 
{12 TIME UNITS) 


lat LEVEL: 1 


[4 TIME UNITS) 13 TIME UNITS) 


MUSICAL FRACTALS 


tion of calling For Brownian random 
offsets in the selection of pitch inter- 
vals on the second and third layers. 
For the second layer the program will 
impart a change in the range of O to 
6 semitones above or below the pitch 
value specified. The same range and 
distribution are applied for the third 
layer to those tones produced for the 
second layer. 

The technique for creating this 
musical fractal is quite closely related 
to the technique in computer graphics 
for making fractal, Brownian mountain 
ranges (see reference 7). This complex 
computer graphic is made by nesting 
triangles, where the sides of the 
triangles are offset by some random 
amount proportional to the length of 
that side. In the musical fractals pro- 
duced by the Brownian variation that 
is given in listing 4, an analogous 


{5 TIME UNITS) 13 TIME UNITS) 
(8 TIME UNITS ) 


(20 TIME UNITS) 


Figure 5a: The relationship in time of four levels of generated notes. 
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Figure Sb: A four-layer musical structure generated using the V/[-moise algorithm. 


technique is applied. 

The final musical fractal uses a 
technique similar to the one de- 
scribed above: You generate an 
original layer and then add faster 
layers to it. You generate ali layers 
through a l/f-noise algorithm produc- 
ing self-similar patterns. Because it is 
a random process, its similarity is 
statistically, rather than literally, the 
same. This fact lends a varied yet con- 
sistent surface to the resulting music. 
(The code is provided in listing 5.) 


À LAYERED STRUCTURE 
To understand how the layers are 
made, you need to understand the 
concept of pitch class. A pitch class is 
a C or an F#, for example, without 
regard for its register. In other words, 
the highest and lowest Cs on the 
piano keyboard share the same pitch 
class, C; they differ only in octave. 
You don't specify the number of 
notes in the first layer directly. Instead, 
you begin by specifying the number 
of different pitch classes you want to 
generate in the first layer. You may 
have noticed that the 1/f algorithm 
commonly produces repeated notes. 
Therefore, the contents of the layer 
are related to pitch-class diversity. not 
simply to the number of pitches in the 
layer. The number of pitches in the 


layer does determine the perceived 
(continued) 
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Listing 5: RANDOM.BAS, a program to generate Vf random fractals. 


5 НЕМ ee kee eka eie d gj die d ed a oae d n a b i CERES 


6 REM Copyright 1986 Charles Dodge, North Cape Music 


7 REMGe 8809884089 eere ge e oco ag doc e e loo e o le ЖОК 


16 CLS 


20 DIM AP( 10 
38 DIM BD( 10 


:DIM CD( 188):DIM DD(255 


40 OT=0:DC=0:CC=0:8C=@:AC=0:DIM CT(4 
50 DIM CF(4, Ns :DIM LAST(4) :KN«50 


60 X«RND(-TIME 


70 


:LAST( T) INT(RND(1)&32) 
_INIT:_INST(1):_INST(2):_INST(3):_INST(4) 


Ba _MODI(1, 5): Cor (2, 49): _MODI(3, 15) : MODI (4, 16) 


100 
118 
. 120 
130 
149 
150 


FOR LOOP » 1 TO 4 

PRINT"ENTER PITCH CLASS LIMIT OF LEVEL #";LOOP 
INPUT PL(LOOP) 

IF PL pore THEN PRINT"TOO BIG":GOTO 120 

IF PL(LOOP)«1 THEN PRINT"TOO SMALL":GOTO 128 
NEXT LOOP 


160 L=1 


170 
180 


FOR А = 1 TO 10 
GOSUB 820 

IF CT(L)»PL(L) THEN GOTO 230 
ACmACA 1 


AP(A)=LAST(L) 
NEXT 


REM FRACTAL ROUTINE 
SCREEN 2 
FOR A = 1 TO АС 
CIRCLE (01/2, 197- (AP(A)«5420) ),9 
LAST (2)=AP(A) 
FOR B = 1 TO 10 
L=2 
GOSUB 820 
IF cipi THEN GOTO 570 
BIsBI41:BP(BI)zLAST(L) 
CIRCLE (DI/2, 197-(BP(BI)s5420)),6 
LAST(3)«BP(BI) 
FOR C = 1 TO 10 
L=3 
GOSUB 820 
IF CT(L)>PL(L) THEN GOTO 550 
CIzCI41: MW mr A :IF CI«255 THEN AC=A:GOTO 590 
CIRCLE (DI/2, 197- (CP(CI1)«5420)),3 
LAST(4)=sCP(CI) 
FOR D = 1 TO 10 
L=4 
GOSUB 820 
IF арыы THEN GOTO 530 
DI=DI 
CIRCLE(D1/2, 197—(LAST(L )#5+20)),.5 
IF DI>255 THEN GOTO 500 
aM, ,DI)eLAST(L):GOTO 520 
DP(2,01-255 )=LAST(L) 
IF 01=510 THEN АС = A: GOTO 590 
DC=DC+1:NEXT D 
DO(CI)=DC:0C=@:CT(L)=0:GOSUB 1020 
CC«CC*1:NEXT C 
CD(BI)eCC:CC»0:CT(L)«0:GOSUB 1020 
BC=8C+1:NEXT B 
BD(A)=BC:BC=0:CT(L}=@:GOSUB 1020 
NEXT A 
LINE (06,8)-(255,0):LINE (255,0)-(255,197): 
LINE(255, 197)- (6, 197): LINE(@, 197)- (0,0) 
DD$=INKEY$:IF DO$="" GOTO 600 
REM Ew LOOPS 
FOR А = 1 TO AC 
-SOUND( 1, 1, AP(A)4KN) 


(continued) 
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Switches to make 
your PCs powerful. 


Reliable and affordable port expansion without memorizing 
complicated software commands. Switch your PC between per 
ipherais with the push of a button. ls МЕЈ good? Jor C. - n3 
in his honk, The RS 232 Solution sad. “Switch boxes ane 
by Ao um duin mind but by far the two best values are M 


Below are pat same of those valies, 


same ndi: 
MEFJ-1240/875.86 
The 1240 has a built-in 
transumit/receive switch that 
allows 2-way information few, LEDs monitor data lines white 
buili - Aa E^) Xe guard them, Can be used as à null 
"я 1 selle 


peripheral or 140-4 

peripherals to ahare п 

common compnter... 

MFJ-1243/8110.95 

‘The perfect office switch. 

Save money. Don't bin 

extra printers or moriens 
Connert 1-404 computers to a single printer or let a PC share 
up to four peripherals. LEDs monitor data hnes: surge protectors 
guard them. Two way communication a allowed. 


gH 


When you seed io inter- 
connect four computers 


MF.J-1284/8295.95 

With the МЕЈ 1204 you 
can ете a mini network 
el computers and peripherals All cight devices ean be working 
sismultameeusky! Think ef the production veut ger with rhe 
MFJ {AHR 16 posibie combinations, 


Seven additional maleh to choone from inching MFJ% IBM 
and Centronics Parallel басс». All RS-232 switches have 
К5-232 rannectnrs. LEDs 10 monitor dala lines. MOV singe 
proiectors and ramit /receive Шоп that alow 2-wity 
communication. 


And Power Strips 
to make them safe. 


AE fine computer and peripheral equipment can be 
electrica] surges much smaller than youve been 
ted to believe. Save them and your valuable data with an МЕЈ 
Power Center. Multi-fllters isolate equip- 
ment. eliminating neisc/hash/inter- 
aclion: MOVs suppress spikes 
and surges These атс 
heavy-duty. commercial 
quality Power Strips. 
MF J-1 107 - 


MFJ-1108—7 sockets. 
J unswitched. Drop-oul rrlay 
prevents disk drive head [rom 
bouncing: 693.85 
MFJ-1108 — like 1107 but intelligent 
(switch on the device that's plugged ино the control socket 
and everything tise comes ont 8129.98 
There are other Switches, Power Centers and Computer 
Peripheral Products availalse (rom МЕЧ. Call and talk with us 
about all your срср. needs When = da. ask for our latest 
catalog. Both the cal] and catalog are free. 


1-800-647-1800 


For terhnical/repair information or in аре or malside 
the Continental United States. please telephone. 


14801) 323-5869 ог 
telex 53-4590 MFJSTKV 


All МЕЈ products come with a double guarantee we think is 
unmatched. Order from МЕЈ and try any product for 30 days. If 
It doran" satisfy your needs, just return It for a fuil refund 


lesa shipping, If you keep it you can be assured of continued 
service and our One Year Unconditional Guarantee. 

Call toll-free 1-800-647-1800 and charge the products you 
need to your VISA or MasterCard. or send a check or money 
onder. plus 85.00 shipping. and our shipping depari mepi will 


promptly have your computer perip on its way lo уви. 


| МЕЈ Enterprises, Inc. 
921 Louisville Road 

| | Starkville, MS 39759 
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660 FOR В = 1 TO BD(A):BC=BC+1 

670 _SOUND(2,1,8D(BC)+KN) 

680 FOR C = 1 TO CD(8):CC=CC+1 

690 IF CC>255 GOTO 770 

700 . SOUND( 5, 1, (CP(CC)4KN) 

710 FOR D = 1 TO DO(C):DCeDC«1 

720 IF DC>255 GOTO 740 

730 Jor Tox ,DC)«KN):GOTO 760 
740 | SOUND(4, 1, DP(2,DC-255)4KN) 

750 IF DC«510 THEN GOTO 770 

760 NEXT D:NEXT C:NEXT B:NEXT A 

770 _STOP(1):_STOP(2): rue _STOP(4) 
786 DD$=INKEY$: IF DD$e"" GOTO 780 
790 BC»0:CC20:DC20 

вее 


820 1/F ROUTINE 


830 LL=LAST(L):NP=0:K=16:PROBIT=.@3125 
840 J=INT(LL/K) 

850 IF Je1 THEN LLeLL-K 

860 U=RND(1) 


870 IF U«PROBIT THEN J=1-J 

880 NP=NP+J+K 

B90 KeK/2 

900 PROBIT = PROBIT#2 

910 IF K>=1 GOTO 840 

920 LAST(L)=NP: TEST=NP 

930 REM тен CLASS TEST 
940 FOR I = Ө TO 1 

950 IF INT (TESTA) /12)- (TESTA T)/12 THEN CF(L,I)s1:GOTO 920 
960 NEXT I 

970 CT(L)=@ 

980 FOR I = @ TO 11 

990 واو و ا‎ 1)+CT(L) 

1000 NEXT 1 

1010 RETURN 


We are the reliable manufac- р | 
ture of ADD-ON card and FOR В 
peripheral: 

All our products are сыг 


than our competitors 4$» 
in multi-wise and 4 A 


function-wise. Р OEM ENQUIRES WELCOME ° 


Good quality, Reasonable price. 
* WHOLESALER, DEALER, RETAIL, STORE AND 2. 


form of the resulting composition. 
however, because each note of the 
first layer, when elaborated with the 
notes of the subsequent layers, is 
heard as a section of the composition. 

You choose the notes of the second 
layer by the same method as the 
first—indirectly—by specifying the 
number of new pitch classes to 
generate before going on to the next 
note. Thus, each first-layer note will be 
elaborated, on the average, by a dif- 
ferent number of second-layer notes. 
Therefore, the whole composition will 
sound less geometrical and more 
natural. The number of pitch classes 
you specify for each second-layer 
elaboration of first-layer notes is im- 
portant. Too few (one or two) may 
sound too uniform, and too many 
(more than five or six) may make the 
first-layer notes too long. You use a 
similar method to indicate the pitch- 
class diversity of the third layer. Here 
again, you specify the number of new 
pitch classes for the third-layer notes 
to be played in the same time span 
as a second-layer note. The fourth 
layer is also created in exactly the 
same way as the earlier ones. 

The means for calculating rhythm in 
this example is quite simple, The pro- 
gram assigns a short duration to each 
fourth-layer note. The duration of a 
third-layer note equals the total time 

(continued) 


The products: 

1. ADD-ON card 

a. Video card 

b. I/O card á 

c. Memroy expension ard 

d. Hard disk controller card 
Peripheral: 

Monitor, Keyboard, Driver, Modem, 
Cable, Power supply, P/C case. 


mB ‘STOCKS AVAILABLE” 


NIC TECHNOLOGY INC. 


; ADDRESS: 3020, SCOTT BLVD, SANTA CLARA, CA 95054, USA. 
TELEX: 1561096 PECO UT TEL: (408) 980.9544 (2 LINES) ATIN STANLEY FAX: (408) 980-1530 
* Mka regestered trade mark of internalional business machines corp. 
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EN тм With Turbo ASYNGH, you can be in constant 
fouch with the world without ever leaving 
tha console. Rapid transit at its best. Turbo ASYNCH is designed 
to let you incorporate asynchronous communication capabilities 
into your Turbo Pascal application programs, and it will drive any 
asynchronous device via the RS232 ports, like printers, plotters, 
modems or even other computers. Turbo ASYNCH is fast, accurate 
and lives up to its specs. Features include... 


Ф initialization of the COM ports allowing you io set all transmis- 
sion options. Ф Interrupt processing. Ф Data transfer between cir- 
cular queues and communications ports. Ф Simultaneous buffered 
input and output to.both COM ports. Ф Transmission speeds up 

lo 9600 Baud. Ф input and output QRS: as large as you wish. 

«€ XON/XOFF protocol. 


The underlying functions of Turbo ASYNGH are carefully crafted 
in assembler for efficiency, and drive the UART and programmable 
interrupt controller chips directly. These functions, installed as a 
runtime resident system, require just 3.2K bytes. The interface to 
the assembler routines is written in Turbo Pascal. 


The Turbo Pascal PERFORMANGE PACKAGE™ 15 for the serious 


Turbo Pascal programmer who wants quality tools to develop appli- 
cations. Every system comes with a comprehensive User Reference 
Manual, ail source code and useful sample programs. They require 
an IBM PC or compatible, utilizing MS-DOS version 2.0 or later. 
There are no royalties for incorporating PERFORMANCE PACKAGE 
functions into your applications. 


Turbo POWER TOOLS and Turbo ASYNCH sell for $99.95 each, 
ang they may be ordered directly from Blaise 
^ Computing, inc. TO ORDER, са 
(415) 549-5441 


iri He BEAR r TI FARS OR о... 


in i , = L m f ш ‚= 
ш = н , = E А | 2 . 
I СЫ s à Ё b = a я r 


BLAISE COMPUTING INC. 


Turbo POWER TOOLS is a 
Sleek naw series of procedures 
designed specifically ta complement Turbo Pascal on ІВМ and com- 
patible computers. Every component in Turbo POWER TOOLS is 
precision engineered to give you fluid and responsive handling, with 
all the options you need packed into its clean fines. High perform- 
ance and full instrumentation, including... 


Ф Extensive string handling to complement the powerful Turbo 
Pascal functions. @ Screen support and window management, 
giving you fast direct access to the screen without using BIOS calis. 
Ф Access to BIOS and DOS services, including DOS 3.0 and the 
ІВМ AT. Ф Full program control by allowing you to execute any 
other program from within your Turbo Pascal application. Ф inter- 
rupt service routines written entirely in Turbo Pascal. Assembly 
code is not required even to service hardware interrupts like the 
keyboard or clock. 


PO WER Л 


Using Turbo POWER TOOLS, you can now "filter" the keyboard = 


aco 


or even DOS, and create your own „ж 
"sidekickable" db epic سے ےے‎ za "s = m d 
ppm trie Bei пл. (GA residen 


an ete без РО ing. 
end m jor stipe 
| pide ASY (NOR r 


C ers add $6.00 
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ABOUT THE PROGRAMS 


he programs in listings 1 through 

5 are written in MSX BASIC ex- 
tended with the MUSIC MACRO com- 
mands for the Yamaha CX5-M music 
computer. We chose this particular 
machine because it [s the most accessi- 
ble computer that allows polyphonic 
(multivoice) sound production. Since 
most BASIC dialects contain com- 
mands to generate only monophonic 
(single-line) music. we wrote these pro- 
grams so they could be modified easily 
for monophonic performance. 

The programs in listings 1.through 3 
produce short, monophonic musical 
segments by applying random pro- 
cesses to the parameters of musical 
pitch and time. In MUSIC MACRO, you 
prepare a short PHRASE that you then 
PLAY. Depending on the requirements 
of the system you use, you can fill an 
array or character string and send it 
later to your sound generator. 

In listings 4 and 5, the longer fractal 
algorithms, the 64 rhythrnic values of 
MUSIC MACRO were not enough for 
the exponential character of the rela- 
tionships of the scaled time. Therefore, 
we introduced another scheme to pro- 
duce many more time relationships. It 
uses a series of four nested loops, the 
indexes of which are either a result of 
the generating motif, as in figure 4b, 
or the result of a random process. as 
in figure 5b. 

If your machine allows only mono- 


span of all the fourth-layer notes 
generated to play with it. Then, the 
total duration of all the third-layer 
notes for a given second-layer note 
determines its duration. Similarly. the 
total of all the second-layer notes for 
a given first-layer note determines its 
duration, and so on until all notes in 
the piece have an assigned duration. 
The relations in time of the various 
layers is illustrated in figure 5a. 

We chose l/f noise to select the 
elements in figure 5b because of its 
unique memory. However, you can 
obtain interesting results if you mix 
the fractional noises used to generate 
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phonic sound generation, you can still 
realize the polyphonic music. Just place 
all your sound generation statements 
at the center of the nested loops, sep- 
arated by small time factors. This will 
arpeggiate the example. By listening 
closely you will hear the differing rates 
of change of the layers articulated in 
this single line. 

The program in listing 4, for making 
the first fractal, scales a given motif to 
three layers, The theme is entered as 
a series of relationships to an abstract 
reference pitch. This is like entering the 
x-axis values in relationship to zero for 
a linear graph in either a positive or 
negative direction. For example, the 
values 0, 3, and —2 will create a string 
of pitches starting on the reference 
pitch, moving to a pitch three semi- 
tones above it, and ending on the pitch 
two semitones below it. The program 
in listing 4 provides a “switch” to pro- 


the various layers. For example, using 
white noise to calculate the fourth 
layer would lead to a greater diversity 
of timing. 


CONCLUSION 

The exploration of fractal geometry's 
musical applications is in its infancy. 
The musical fractals offered above are 
relatively simple. There remains a 
large universe of fractal geometry yet 
to be broached by musicians. m 
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dPOWER without dPRICE. 


“We rate the documentation 
as excellent; for novice dBase II 
users, the manual alone might 
be worth the price of the 
full package? InfoWorld 


“The PractiBase report writer 
is a decided improvement 
over dBase II? PC Week 


Until now, there were 
only two kinds of databases on 
the market. Powerful databases 
with powerful prices. And file man- 
agers that cost very little-and gave 
you very little in return. 

Now you can get the power you 
want at the price you want to pay. 
With PractiBase* The first inexpen- 
sive database that truly compares 
with any base at any price—especially 
at its low price of $99.95 

Skeptical? We don't blame you. 
But consider some of PractiBase's 
features: 

* À powerful relational database man- 
agement system, including merno 
writer, forms generator, entry forms 
and page report generator 

* Advanced dBase II*-compatible 
programming language-including 
JOIN, UPDATE and TOTAL commands 

* Reads and writes dBase II files 

* Runs dBase II programs! (.PRG and 
.FMT files) 

• Sorts on multiple keys in a single 
operation 

* Handles up to three data files at one 
time 

* Menu- or command-driven (you 
never have to stare at a dot!) 

* [ncludes time-saving abbreviation 
macros 
©1996 PractiCorp Intamalional Inc. 
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• Context-sensitive, multi-level HELP 

* Includes 200-page manual, case 
study and command summary card 

* NOT copy-protected 

* For the IBM PC, XT, AT* and com- 
patibles 

• Requires 256K minimum (hard disk 
optional) 

Whether you're a first-time user 
or a power user, we believe you'll find 
PractiBase the equal of databases cost- 
ing up to fen times its price. 

You can buy PractiBase alone. Or 
save even more by buying it with 
PractiWord'—our full-featured word 
processor that gives you all the power 
of WordStar*—for a combined price of 
only $149.95. 

Either way, you'll get dPower you 
need. Without dStroying your budget. 


ФӘ PRACTICORP" 


No-Nonsense Software" 


The Silk Mill, 44 Oak Street, Newton 
Upper Falls, MA 02164 (617) 965-9870 


"Tha Мунна: аге uae trademarks of the respective 
companies in dBase and dBase 11, Ashton-Tale; 
WordStar, Micro-Pro International, IBM, PC, XT and AT, 
International Business Machines Pr. 
PractiBase and PractiWord 
PractiCorp international inc 


“PractiBase is an inexpensive but 
relatively powerful data base manager 
that provides a reasonably attractive 
alternative to dBase. . . And at the $99 
price it appears to be a real bargain?’ 
New York Times 


i Pierii ف اف ف ا‎ 
| To order by mail: Complete this coupon 
and return to PractiCorp International, 
The Silk Mill, 44 Oak Street, Newton 
Upper Falls, MA 02164 
To order by phone: Call TOLL FREE 
1-800-858-2727 or call 617-965-9870 


Yes! Rush PractiBase to me: 


City tate Zip 


Phone no. ! ! 
Allow four weeks for delivery Outside U.S.A., add $10 
and make payment by bank draft in U.S. dollars only. 
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| 
\ 
| 
| 
| 
| Quantity Price 
{ PractiBase @ $99.95 each $ — 
шы tiWor Seach  — 
PractiWord @ $99.95 each 
— — — PractiBase/PractiWord 
| bundle @ $149.95 each ... — 
Subtotal 
Ї MA residents add 5% sales tax 
] Shipping and handling $5.00 
TOTAL $ 
Payment: ÛJ Check Û Visa Г] MasterCard 
Card No. 
| Expiration Date 
Signature 
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Shipping address 
| 
| 
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People can get ve 
superstitious about when 
they do their computer backup. 
Especially if it gives them an 
excuse for not doing it at all. 
Because, after all backing 


up is about as exciting as 


watching paint - 
One way to take the curse 
off is to do it first thing in the 


morning. If you're one of those 
slow starters who has to have 
coffee and push some papers 
around for awhile when you get 
to work, that dead time coul 

be perfect for backup. 
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— Computer backup excuse #243 


As for how to do it, the 
floppy disk is fine if you have a 


whose time has come, contact 
your local computer products 


limited amount of memory, and dealer. 

the data cartridge for 5 to 10 And maybe you won't be 

Mbytes or over. one of those people 
To learn more about backup \ who does his backup 

and other applications of ( , only once in a blue 

the e gea 7 | moon. 

3M develope A 2 

technology — | О } When YOU 


run out of 
excuses” 
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COMPUTERS AND MUSIC 


A MIDI PROJECT 


BY JAY KUBICKY 


A MIDI interface with software for the IBM PC 


BEFORE ! DESCRIBE my project, ['d 
like to discuss the MIDI specification. 
This standard defines a hardware in- 
terconnection scheme with a software 
specification for the purpose of con- 
necting electronic musical instruments 
to a computer. 

As the name implies, an electronic 
musical instrument is any instrument 
that produces sound electronically. 
The most common electronic musical 
instrument is the synthesizer. The first 
synthesizers looked like part of a 
piano keyboard attached to a long, 
flat box covered with dials and 
switches. But today there are many 
other forms; a modern synthesizer 
might well have no keyboard but 
might have a MIDI-in jack. 

All synthesizers produce sound 
through a system of oscillators, filters, 
and other wave-shaping devices. One 
way to classify synthesizers is by the 
number of voices they have. At any 
given instant, each voice can produce 
one individual note. For example, an 
eight-voice synthesizer can produce 
eight simultaneous notes. In synthe- 
sizers with multitimbral capability 
each of these voices can produce a 
different sound. 

On a modern synthesizer, the con- 


trol values of the voices are stored 
within the synthesizer in what are 
known as "patches" or "programs." 
These programs hold all of the values 
for each sound the synthesizer can 
produce. Different sounds can be 
loaded into the synthesizer's sound- 
generating circuitry by changing the 
program. Most synthesizers can store 
from 32 to 128 programs. 

Sequencers are a particularly inter- 
esting class of devices associated with 
MIDI interfaces. These allow you to 
store sequences of notes played from 
a MiDi«compatible keyboard or other 
MIDI device. Since only the codes for 
the notes are stored and not the ac- 
tual notes, the sequencers can later 
play back this music at any speed 
without altering the pitch. 

Besides synthesizers, MIDI also ties 
together drum machines, guitar syn- 
thesizers, and other MIDI-compatible 
devices. 


THE MIDI PROTOCOL 
The MIDI protocol is a complex set of 
messages pertaining, in general, to 
various functions of the MIDI system, 
and, in particular, to functions of syn- 
thesizers. 

Two types of bytes can be sent over 


the MIDI interface bus—status and 
data. Status bytes are 8-bit bytes with 
their most significant bit being bit 7, 
always set to 1. Data bytes may never 
have their MSBs set. 

Messages are made up of a com- 
bination of these two types of bytes. 
The status byte is sent first, and usual- 
ly it is followed by one or more data 
bytes. Real-time messages have no ac- 
companying data bytes and may be 
sent at any time, even inside of other 
messages. 

MIDI messages are generally di- 
vided into two types—channel mes- 
sages and system messages. The 
channel voice messages are an impor- 
tant subset of the channel messages. 
They are used to alter the status of the 
synthesizer's voices. 

The noate-on channel voice message 
is sent whenever a key is pressed. The 
data bytes in this message specify the 
number of the note and its velocity, 
which is determined by how hard the 
key was struck (this only applies to 
velocity-sensitive keyboards). The note- 

(continued) 
Jay Kubicky (934 North Orange St., Media. 
PA 19063) is a high school sophomore. He 
has studied music since age five and has been 
interested in computers for five years. 
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When you use your AT&T Card at a public 
phone, you don't have to hang up after each 
call. Just hit this button after your 
first conversation, and dial the number of your 
next long distance call. The phone automatically 
remembers your AT&T Card number. So you 
have more time to take care of business. 


AT&T 
The right choice. 
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off message is sent whenever a note 
is released. As with note-on. there is 
an accompanying note byte and 
velocity byte (again, only pertinent on 
velocity-sensitive keyboards). The pro- 
gram change message is sent whenever 
a program is changed. The data byte 
is the new program number. 

The polyphonic key pressurelafter-touch 
message is sent after a key is pressed 
if the key pressure is reduced. Accom- 
panying the status byte is the note 
number and pressure. The channel 
pressure message designates the 
volume for a given channel. 

Most synthesizers have at least 
some sort of note-bender or pitch 
wheel built into them. In terms of 
MIDI. this is known as a continuous 
controller. A special MIDI code known 
as a control change pertains to all 
continuous controllers in the MIDI 


| system. The control change message is 
| meant for any type of controller in the 


MIDI system other than the keyboard 
or pitch wheel (such as pedals, modu- 
lation controllers, etc). After the 
status byte, the controller number and 
value is sent. Controller numbers 122 
through 127 are reserved (these 
codes are explained in the section on 
channel mode messages]. 

Since the pitch-bender is the most 
commonly used controller, it is as- 
signed a pitch wheel change message of 
its own. This message is sent when 
the value of the pitch-bending device 
(wheel, joystick, etc.) is changed. Two 
accompanying data bytes are sent, 
giving a 14-bit resolution. 


CHANNEL CONTROL 

Since the MIDI system can support 
many synthesizers at once, message 
arbitration must be accomplished 
through the use of "channels." 

A channel is designated by the 
lower four bits of the first byte of any 
of the channel voice messages. These 
four bits direct the MIDI message to 
one of 16 devices that may be at- 
tached tothe MIDI interface bus. Each 
device is responsible for recognizing 
its channel number and responding to 
its assigned messages. This allows up 
to 16 separate parts (voices) to be si- 
multaneously played over a single 
MIDI interface bus. 

There are four channel modes gov- 
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eming how devices will respond to 
channel-oriented messages. 


CHANNEL MODES 

The following four channel modes 
apply to transmitter/receiver voice 
messages: 


e Omni-on poly: Voice messages are 
received from all channels and are as- 
signed to the voices polyphonically. 
e Omni-on mono: Voice messages are 
received from all channels and con- 
trol only one voice, monophonically. 
e Ontni-off poly: Voice messages are 
received from only one channel and 
are assigned to voices polyphonically. 
e Omni-off mono: Voice messages are 
received in voice channels N through 
N-M-| and are assigned mono- 
phonically to voices 1 through M. re- 
spectively, where M is the number of 
voices and N is the start channel 
(usually 0). 


Channel modes are set by sending 
a control change message to con- 
trollers 122 through 127. 

The channel-oriented scheme lets 
you play up to 16 separate parts at 
once. There are many ways this can | 
be accomplished. For instance, you 
could have 16 synthesizers hooked up 
to a single MIDI system bus (a rather 
expensive setup), or you could con- 
nect a few multitimbred synthesizers 
to a single MIDI interface bus. 

On a multitimbred synthesizer. 
voice one could be strings, voice two 
could be brass, etc. A typical multi- 
timbred synthesizer allows you to 
assign each of its six voices to a ы 
— P; channel and to give each When you're traveling on business, look 
voice a different sound. Then you for this friendly face—the AT&T Card Caller. 
simply play different parts over dif- It'll give you simple instructions on any call, including 
ferent channels. AT&T Long Distance Service calls. And you can 

The only disadvantage with this use it with or without your AT&T Card. The AT&T 
type of setup is that you can assign Card Caller—a face you should get to know. 
only one voice per channel. This 
allows only one note to be played in 
each channel at any given instant. 

[Editors note; Be sure to check your syn- 
thesizer channel numbers. Channel O in Jay 
Kubicky's program corresponds to channel | 
on most synthesizers.] 


SYSTEM REAL-TIME MESSAGES AT&T 


System real-time messages apply to all 


devices in the system and can be sent The right choice. 


(continued) 
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any time, even between the bytes of 


another message. These messages · 


control timing and synchronization of 
the system and are especially impor- 
tant when dealing with sequencers 
and drum machines. 

The timing clock message syn- 
chronizes all time-relevant devices in 
the system such as sequencers, drum 
machines, etc. This message is sent at 
the rate of 24 beats per quarter note. 

The start message tells all real-time 
devices in the system, such as se- 
quencers and drum machines to 
start. The continue message tells all 
stopped devices in the system to con- 
tinue at the time of the next clock. 
The stop message tells all real-time 
devices to stop. 

The active sensing message is optional. 
It is a dummy status byte sent at least 
every 300 milliseconds, regardless of 
other activity on the bus. Once the 
first active sensing message is re- 
ceived, all other devices on the bus 
that are capable will respond. If 300 
milliseconds passes without the oc- 
currence of a data transfer, the 
receiver will turn off all voices and 
return to normal operation. 

The system reset message initializes all 
receivers to the condition of just hav- 
ing turned on system power. lt is to 
be used sparingly. preferably under 


i А _——. 
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manual control only. It should not be 
sent automatically on power-up. 


SYSTEM-COMMON MESSAGES 
System-common messages are not chan- 
nel-oriented and apply to all devices 
in the system. They implement the 
following functions: 

The song position pointer message sets 
the internal beat-counter of se- 
quencers, drum machines, etc., to à 
specific value. The two data bytes 
(with their MSB set to O) contain the 
new beat-counter information and are 
sent with this code. 

The song position pointer is really 
an internal register that contains the 
number of MIDI beats since the 
beginning of the song. It is normally 
set to 0 when the start message is 
sent. 

The song select message defines the 
song to be played in sequencers, 
drum machines, etc. The one data 
byte used allows one of 128 possible 
songs to be selected. 

The tune request message requests 
that all analog synthesizers in the 
system tune their oscillators. 


SYSTEM-EXCLUSIVE MESSAGES 

The system-exclusive message makes up 
for all of MIDI's deficiencies. After a 
system-exclusive message and appro- 


priate manufacturer identification is 
sent, any amount of any type of data 
can be sent over the bus (just as long 
as the MSBs of all data bytes are set 
to 0). 

Upon receiving any sort of status 
byte other than a real-time message. 
the receiver automatically terminates 
system-exclusive mode. 

The main purpose of the system- 
exclusive mode is to send actual pro- 
gram and sequencer data to be 
stored, analyzed, or changed in an- 
other synthesizer or computer. 

An EOX (end of exclusive) message 
terminates the system-exclusive mode 
(manufacturer ID numbers are sup- 
plied by the MIDI committee). 


THE MIDI PROJECT 

My MIDI project consists of two 
phases. In phase one | will show you 
how to build the hardware interface 
board and explain its inner workings. 
In phase two I will describe the soft- 
ware, how it works, and how to use it. 


PHASE 1: BUILDING THE 
HARDWARE 

At the hardware level, MIDI is an asyn- 
chronous serial interface (see photo 
l Typically a MlDl-compatible 
device will have a MIDI-in port that 
receives MIDI data, а MIDI-out port 
that transmits MIDI data, and op- 
tionally a MIDI-thru port that echoes 
data received at the MIDI-in port back 
out again. 

The operating speed of the serial in- 
terface is 31,250 bits per second (plus 
or minus | percent), with one start bit, 
eight data bits, and one stop bit. This 
speed is a convenient breakdown of 
2 megahertz. 

The interface circuit is a 5-milli- 
ampere current loop (see figure 1). 
The receiver is optoisolated and 
should require no more than 5 mA to 
drive. The MIDI interface cables use 
5-pin DIN male plugs and the total 
bus length should be no more than 
50 feet. 

Since the MIDI interface transmits 
in a serial data format, a UART is 
needed to transfer data to and from 
it. The Zilog DART (dual asynchronous 
receiver/transmitter) serves this pur- 
pose nicely. The DART provides two 

(continued) 
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channels of asynchronous communi- 
cation at speeds up to 800,000 bps 
(only one channel of this chip is 
needed for the interface). 

One of the major software goals of 
this project is to implement a se- 
quencer that stores notes in a digital 
format for later playback. To do this 
you must keep track of when notes 
are received so you know when to 
play them back. 

To keep track of the incoming data 
| used a dedicated timer, an Intel 8253 
programmable interval timer (PIT), in 
the IBM PC. This timer provides three 
programmable down counters. This 
MIDI interface uses two of them. 

The interface circuit consists of 
three major parts: selection circuitry, 
DART and MIDI bus interface circuitry 
including the synchronizer interface, 
and the 8253 PIT and associated 
crystal oscillator. 


SELECTION CIRCUITRY 

Almost everything else in the IBM PC 
uses nine bits to select an I/O address, 
but 1 used 15 bits to avoid having con- 
flicting addresses with anything else 
in the system. 

The DART has a status and a data 
port for each channel. The data ports 
(for channels A and B) are located at 
addresses FFAO and FFA! (all ad- 
dresses are in hexadecimal notation). 
The status ports are at addresses 
FFA2 and FFA3. 

The counter has a port for each 
timer plus one control port. The 
counter registers are at addresses 
FFA4 and FFA6, and the control reg- 
ister is at address FFA7. The DART. 
not being native to the IBM PC's Intel 
heritage, requires an IORQ (input/out- 
put request) signal that is generated 
by performing an OR operation on 
SYSIORD {input/output read) and 
SYSIOWR (input/output write). 

The DART serves as the main link 
to the MIDI interface bus. Channel A 
receive data (RxDa) of the DART is 
connected to the bus by a Sharp 
PC-900 optoisolator. The incoming 
MIDI signal is protected by a 1N751 
diode (01) and buffered by inverters 
[C3 pin IO and IC3 pin !2. 

(Note: The MIDI 1.0 specification 
calls for an interface circuit using the 
Sharp PC-900 optoisolator. The 
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TIL-11] could cause problems when 
used with certain synthesizers.) 

Channel A transmit data (TxDa) 
drives NAND gate ICÓ pin 11 and is 
then buffered by inverters IC3 pin 4, 
IC3 pin 6, and [C3 pin 8. The outputs 
of these inverters are serially ter- 
minated by 220-ohm resistors to 
match the MIDI interface bus im- 
pedance. This configuration gives you 
two extra outputs at very little cost. 
Most experimenters will find these 
extra outputs very useful. 

The DART also provides sync out- 
puts from DTRa (data terminal ready) 
and DTRb. The sync output (DTRb) 
provides a constant pulse of 24 beats 
per quarter note to external sync 
devices such as drum machines. 

The sync interface also uses a 5-pin 
DIN connector. Pin ! (DTRa) is start/ 
stop (which starts and stops the ex- 
ternal MID! device), pin 2 is ground, 
and pin 3 is sync. Sync is a positive 
TTL-level square wave pulse. DTRa 
and DTRb are inverted (and buffered) 
by IC4 pin 10, and IC4 ріп 12, 
respectively. 

The 8253 PIT is used by the 16-track 
digital recording software that | will 
discuss later. The PIT has three pro- 
grammable down counters capable of 
counting at over 2 MHz each. Note: 
The three gate leads (gate 0, gate 1, 
gate 2) of the PIT (pins 11, 14, and 16) 
must be tied to a logic high for the 
counters to function properly. 

Timer 0 is clocked by the 2-MHz 
crystal oscillator circuit composed of 
crystal Zi, resistors R8 and R9, and 
IC6 pin 3, IC6 pin 6, and IC6 pin 8. 
Timer O divides the 2-MHz frequen- 
cy down to the 24-beat-per-quarter- 
note level, which is then used as the 
clock for timer 1. 

Timer | is used in conjunction with 
the music-recording software and 
sync interface. 

Counter 2 (the third counter) may 
be optionally tied to the 2-MHz clock 
along with counter O, and its output 
may be wired to the clock input of 
channel B of the DART, yielding an 
additional high-speed serial port. 


PHASE 2: THE MIDI SOFTWARE 

My software implements a 16-track 
polyphonic recording system (I will 
sometimes refer to tracks as buffers). 


With this software you will be able to 
record up to 16 tracks of polyphonic 
music and later play them all back 
together. Music can be entered to one 
track while other tracks are being 
played. Combine this capability with 
multiple synthesizers and you can 
simulate a whole band. 

This software is written in C and 
8088 assembly language and consists 
of three major parts—the receive- 
MIDI-data portion, the transmit-MIDI- 
data portion, and the support portion. 
[Editor's note: Jay Kubicky's MIDI programs 
MIDI111.C (source code) and RXINTII.A 
can be downloaded from BYTEnet Listings 
at (617) 861-9764. They are also available 
on disk as explained in Disks and Downloads 
on page 445, or in hard copy by writing 
BYTE. One Phoenix Mill Lane. Peter- 
borough, NH 03458.] 


RECEIVE FUNCTION 

The receive portion of the program is 
responsible for receiving all incoming 
MIDI data and then storing the data 
in a buffer in the correct format (with 
two accompanying timing bytes from 
counter | of the 8253). Since counter 
І is clocked by counter O, the music's 
tempo can later be altered by chang- 
ing the preset of counter 0. 

The receive portion of the program 
consists of two function levels. The 
top level is the record function, known 
as recbuff(), which asks you which 
track you wish to record to. If there 
is data already in that track, recbuff( ) 
gives you an option to abort. If you 
decide to record to a track. recbuff( ) 
shows you the Track Enable screen. 
This screen allows you to choose 
which buffers are to be enabled to 
play and which channels they will be 
played on. 

After selecting a track (buffer) and 
a channel, you select a metronome 
speed. This is presently from 40 to 
200 beats per minute but would prob- 
ably still work at around 300 beats per 
minute. 

Next you are given various sync op- 
tions. The first is audio sync, which 
beeps the IBM PC's internal speaker. 
The problem with this option is that 
it takes a long time and if you are try- 
ing to play any other buffers while you 
record, it sounds choppy. 

(continued) 
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generation tools. | 
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Arity integrated family of programming tools allows you to combine software written in 
Arity/Prolog, che best of the fifth generation languages, with Ariry SOL, the best of the 
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You can use Arity/Prolog to build expert systems using the Апгу Expert Systems 
Development Package. Or to build natural language frontends. Or to build intelligent 
information management systems, Arity/Prolog lets you build advanced technology into 
your vertical applications package. 


And more... 


That's not the whole story. Arity’s products are all designed to be fast, powerful, serious. 
Each of our products contains unexpected bonuses. Such as a one gigabyte virtual 
database integrated into Arity/Prolog. ‘The most powerful of its kind on a PC. 


Quality first. Then price. 


In order to be the best, we had to prove it to our customers. Our tradition of quality 
software design is reflected in every product we sell. Quality first. Then price. And we 
always provide the best in customer support. 


Our products are not copy protected. We do not charge royalties. We offer generous 
educational and quantity discounts. And we have a 30 day money back guarantee. 


Try us to know that we keep our promise on commitment to quality and reliability. Try 
us by using our electronic bulletin board at 617-369-5622 or call us by telephone— you 
can reach us at 617-371-2422. 


Or fill in this coupon. Whether you order today or not, let us send you full descriptions 
of our integrated family of Агіту products. 
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| Quanticy — Info only 
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Р TM Asiry/Prolog Interpreter V4 .............................. $350.00 . _ 
We design and distribute | Atty Seandard Prog Lesser $9500 _ ss . 
high quality, serious Алгу SQL Development Package ......................... $295.00 ______ 
application software for | Arity Expert System Development Package ............›..›. $295.00 JO __ 
рр | Aricy Sereen Design Toolkit .......................›..... $ 49.95 — 

the IBM PC, XT, AT | Aricy File Interchange "Toolkit ............................ $ 49.95 
and all MS-DOS | TOTAL AMOUNT (MA residents add 5% sabes тах) (These prices include shipping to ай U.S. cities) $ 
compatibles. | NAME 

| SHIPPING ADDRESS 

| CITY/STATE/ZIP 

| TELEPHONE 

| Payment: C) Check I PO О AMEX O VISA O MC 

| Card ———————— M 

| Signature 

| 

| 
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The next option is drum sync, which 
sends 24 pulses per quarter note out 
over the sync-out connector. The last 
option is MIDI sync, which sends out 
24 MIDI timing clocks per quarter 
note, as well as accompanying MIDI 
Starts and stops. 

When you have finished selecting 
options, the program lets you enable 
the interrupt and start the play() 
routine. The receive function is 
interrupt-driven so that data may be 
played and recorded at the same 
time. The DART is programmed to in- 
terrupt on all RxDs (receive data) and 
then Rxint (receive interrupt) is en- 
abled. 

The receive-interrupt function is 
ideal for this, since it operates in- 
dependently of. and concurrently 
with, the rest of the program, and it 
takes up little time The function 
setint( ) sets up Rxint as interrupt ОА. 
The functions inton( ) and intoff( ) turn 
the interrupt on and off by enabling 
it or disabling it in the DART. This is 
important because any extraneous 
playing at the keyboard might other- 
wise prove disastrous. 

The use of multiple segments in the 
program presents a problem to the in- 
terrupt operation. For instance, when 
Rxint is called, there is no telling what 
the processor was doing prior to the 
MIDI interrupt. Thus, the DS (data seg- 
ment) could be set at anything, and 
the program would have no access to 


Second 


Message First 


external variables of buffer space. To 
avoid this potential problem, ! store 
the DS at a fixed spot in low memory 
so that Rxint knows where to find it 
when it is called. This spot is located 
at O4FA and is reserved by DOS as a 
space for "intra-application commu- 
nication.” 

Since the 8088 disables further in- 
terrupts when it executes any inter- 
rupt, you must be careful to turn the 
interrupts back on when entering 
Rxint so that system tasks such as 
Supporting a timer can still be sup- 
ported. The program must also issue 
an EO! (end of interrupt) to the 8259 
PIC (programmable interrupt con- 
troller} just before returning. The Rxint 
function records the following types 
of MIDI data: note-on, note-off, pro- 
gram change control change (all 
types) channel velocity, and note- 
bender. Figure 2 shows the format 
used to store MIDI data in memory. 

As you can see from figure 2. four 
bytes are required for both note-on 
and note-off bytes. This stores a high 
resolution 16-bit timing byte and the 
note velocity. | chose to implement 
the sequencer this way because it is 
the easiest and most straightforward 
way possible. It is also possible to 
simply store a note and a duration 
byte (and perhaps one or two veloci- 
ty bytes). but this would require much 
more complicated software. 

To save memory, | chose to store 

(continued) 
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Advanced 
Authorized 


Dealers 
(Eastern U.S.) 


Aardwolf Microsystems 
217 East 85th, Suite 102 
New York, NY 10028 
212/538-7840 


Advanced Information Systems, Inc. 
1336 Edna S.E. 

Grand Rapids, MI 49507 
616/243-1312 


Corporate Micros, Inc. 

333 West 52nd St., Suite 1204 
New York, NY 10019 
212/315-2853 


Crest Systems, Inc. 

2101 Magnolia Ave., Suite 208 
Birmingham, AL 35205 
205/32B-4882 


Fast Forward, Inc. 
129 Adams Street 
Louisville, KY 40206 
502/589-0301 


ICS Software 
P.O.C. 359015 
Brooklyn, NY 11235 
718/743-4050 


INACOMP Computer Centers 
700 Remmington Road 
Schaumburg, IL 60195 
312/519-1900 


Micro City Computers 
110 West 31st Street 
New York, NY 10001 
212/563-6110 


Mitech Corporation 

#1 Perimeter Park South, Suite 335-S 
Birmingham, AL 35243 

205/967-0605 


Modular Management Systems, Inc. 
451 Bloomfield Ave. 

Cakiwell, NJ 07006 

201/228-3838 


National Al Lab, Inc. 

1800 Century Bivd., Suite 770 
Atlanta, GA 30345 
404/633-3900 


Network Data Systems, Inc. 
3419 Pierson Place 
Flushing, MI 48433 
313/732-6340 


PRISM Computer & Consulting 
Services, inc. 

2100 Riverchase Center, Suite 420 

Birmingham, AL 35244 

205/988-5111 


LLLLLLLL 
LLLLLLLL 
LLLLLLLL 
01000000 LLLLLLLL 
01000001 = LLLLLLLL 
TOwwwwww LLLLLLLL 


MMMMMMMM Innnnnnn 
MMMMMMMM Onnnnnnn 
MMMMMMMM ONNNNNNN Occccccc 
MMMMMMMM Oppppppp 
MMMMMMMM Oaaaaaaa 
MMMMMMMM ———— 


QÜvvvvvv 
OÜ0vvvvvv 
11000000 


note-on 

note-off 

contro! change 
program change 
channel velocity 
note bender 


Southeastern Systems, Inc. 
619 East Price Ave., Suite 412 
Gastonia, NC 28054 
704/866-8048 


TRIMARC Systems, Inc. 
11716 Parklawn Drive 
Rockville, MD 20852 
301/231-4991 


Upen Computer Systems 
4701 N.W. 72nd Avenue 
Miami, FL 33166 
305/594-2980 


vvwvvv - top 6 bits of velocity byte 

LLLLLLLL - toworder byte of time 

MMMMMMMM - high-order byte of time 

nnnnnnn - note number 

NNNNNNN - controller number 

Ccccccc - controller value 

PPPPPPP - new program 

aaaaaaa - channel pressure 

wwwww - top 6 bits of high-order byte of pitch-bender 


Figure 2: Memory format for MIDI program data. 


SOFTWARE 
LINK, INC. „е 


206 BYTE * JUNE 1986 


To Over 30,000 Installations, 
Multilink’ Multi-User. 


At over 30,000 sites, as many as one-quarter of a million MultiLink* Means PC-DOS Compatibility with a 
users tap into the power of MultiLink* Advanced everyday. Software-Driven System. Lotus 1-2-3, Symphony, 
Since 1981, they've come to rely on our multi-tasking, WordStar, dBASE III, & Multimate are just a sampling 


multi-user system for compatibility with their favorite of the wide variety of PC-DOS software that's fully 
software, and the ability to share disks, files, printers, compatible. 
and programs in a true PC-DOS environment. Our software-driven system is also IBM NETBIOS 


From the largest of the Fortune 500 to the smallest in compatible, so programs that are written for IBM's 
small business, MultiLink* has provided a cost-effective — Token Ring will run on our multi-user system, as well. 


multi-user solution that's available from no one else. MultiLink* Means Multi-User to Leading 
MultiLink* Means Cost-Effective Timesharing Computer Publications. Whether you read PC Magazine, 
on а PC. MultiLink* Advanced utilizes the principle of “MultiLink” Advanced delivers on...convenience, speed, 
timesharing by sharing a central PC's peripherals, files, and flexibility,’ or InfoWorld, "If you want а low-cost 
and processor time among nine users. Up to eight in- multiuser system with up to eight terminals, MultiLink* 
expensive terminals can be connected to a single non- Advanced is worth a serious look,’ it becomes clear that 
dedicated IBM PC, XT, AT or 10096 compatible using MultiLink* Advanced is a formidable contender in the 
standard RS-232 ports. Each terminal effectively emu- multi-user marketplace. 
lates a PC having up to 512K RAM. See What MultiLink'" Can Mean to You. Learn, 
PC-Shadow" Workstations, shown below, even have firsthand, how our multi-user system can benefit your 
an AT look-alike, as well as work-alike, keyboard, dis- company. Call The Software Link TODAY for complete 
play, and serial port. In addition, password-protected information and the authorized dealer nearest you. 


remote access via modem can be made with either dumb MultiLink* Advanced is $495 and comes with а 
terminals or PCs running our terminal emulation software. money-back guarantee. 


MultiLink* ts a registered trademark of 

Tha Soltware Link, Inc. MultiLink’ Advanced 
& PC-Shadow * are trademarks of The 
Software Link, Inc. IBM PC, XT, AT, PC-DOS 
Token Ring, & NETBIOS are trademarks of 
IBM Corp. WordStar, (BASE Ill, Mullimate 


Lotus 1-2-3 & Symphony are trademarks of | | | 
MicroPro, Ashton. Tate Multimale International, 
rT НАН CO me SOFTWARE LINK, INC. 
8501 Dunwoody Place, Suite 632, Atlanta, GA 30338 Telex 4996147 SWLINK 
CALL: 404/998-0700 
Dealer Inquiries Invited 


THE SOFTWARE LINK, INC ‘CANADA 
250 Cochrane Drive, Suile 12 Markham, Ontario L3H 687 
CALL: 416/477-5480 
Inquiry 316 
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The universal, superefficient 
LISP for MS-DOS and CP/M. 


Waltz Lisp is a very powerful and complete 
implementation of Lisp. It is substantially 
compatible with established mainframe Lisps 
such as Franz (the Lisp running under Unix}, 
Common Lisp, and MacLisp. 


| Ultra fast. In independent tests, Waltz Lisp 


was up to twenty(!) times faster 
than competing microcomputer Lisps. 


Built-in WS-compatible full- 


screen file editor. Full debug- 
ging and error handling facilities are available at all 
times. No debuggers to link or load. 


Random file access, binary file 


suppor, and extensive string 
operations make Waltz Lisp suitable for general 
programming. Several utilities are included in the 
package. 


Functions of type lambda (expr), 
niambda (fexpr), івхрг, macro. 


Splicing and non-splicing character macros. Full 
Suite of mappers, iterators, etc. Long integers (up 
to 611 digits). Fast list sorting using user defined 
comparison predicates. Built-in prettyprinting and 
formatting facilities. Nearly 300 functions in all. 


Transparent (yet programmable) 
handling of undefined function 
references allows large programs to reside partially 
on disk at run time. Automatic loading of initializa- 
tion file. Assembly language interface. 


` Superbly documented. Each aspect of 


the interpreter is 
described in detail. The 300+ page manual 
includes an exhaustive index. Hundreds of illustra- 
tive examples. 
! ; aliz Lisp 10 and receiv з) frae A и 
A . PROLOG Inte рг ге te "I 
Clog PRO LOG is a t ny (but ve y com as! i 
А0106 IT ê Чц: тано 1 wi itten ent itirely 

ral Ine ti SD ^e code. 


in addition to the full s 
реч rand Clu] renal: 


16-bit versions require DOS 2.x or CP/M-86 and 128K 
RAM (more }. 
2-80 version requires CP/M 
2.x or 3x and 48K RAM 
minimum, Waliz Шер runs 
on hundreds of different 
computer models and is 
available іп all disk formats. 


$169 


"Manual only: $30 (refund- 
able wilh order). Foreign 
orders: add $5 for surface 
mail, $20 for airmail. COD add $3. Apple CP/M, hard 
sector, and 3" formats add $15. MC/Visa accepted. 


For further information or to order call 


EB 1-800-ЦР-4000 peo. 31 E | 
In Oregon and outside USA call 1-503-684-3000. 


ве. 


208 BYTE * JUNE 1986 


15930 SW Colony РІ. 
Porland, OR 97224 
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only the top 6 bits of the 14-bit pitch- 
bender code. To store all 14 bits 
would have required 5 bytes, and 
since pitch-bends don't usually take 
up a lot of space, 6 bits is enough. 
Control changes, however, do take up 
a lot of space (5 bytes). So I recom- 
mend that anything that outputs a 
control change be used sparingly. 

Channel pressure (or velocity) is 
simply a way to transmit overall 
volume control over MIDI and is 
generally implemented on remote 
keyboards only. 


PLAY FUNCTION 

The play portion of the program com- 
pares the timing bytes of the data 
stored in each track against the value 
of the 8253's counter 1 and sends out 
the appropriate codes when it finds 
a match, 

The playnote function consists of 
four levels. The first level (pbuffs( )) is 
used for setup. This function asks you 
to select buffer assignments, metro- 
nome speed, and sync options, just 
like the recbuff( ) function. When the 
selection process is completed, the 
program starts the play( ) routine. 

This function loops through all the 
active tracks (up to 16 tracks). (A track 
doesn't have to be active, even if it has 
music in it.) If the program finds an 
active track, the program then calis 
playfrom( ). If all active tracks, or just 
track O (the conductor track), have run 
out of data, the playfrom( ) function 
returns. Otherwise, it loops through 
each track and checks timing informa- 
tion after each loop. Then after all 16 
loops, it polls the keyboard and 
checks for a critical-error return from 
Rxint. 

Playfrom( ) compares the next mes- 
sage stored in the buffer with the cur- 
rent timing value of the 8253. Then 
it decides if the counter value is equal 
to or less than the value in memory 
(remember, the 8253 is a down 
counter). If it is time for a given mes- 
sage to be sent out, the playfrom(} 
function switches the top two bits of 
the first byte of the message to create 
the necessary MIDI function required. 

The final layer of the play loop con- 
tains three functions that are written 
in machine language for the speed ad- 
vantage. The rest of the program is 


devoted to support and added fea- 
tures. 


RUNNING THE PROGRAM 

When executed, the program seizes 
all contiguous RAM until it runs out 
of either buffers or memory. A mini- 
mum of two and a maximum of six- 
teen 24K-byte (3200-note) buffers are 
available for recording and playback. 

After the memory allocation, a main 
menu displays all available options: 
Erase a Track. Record to a Track, Play 
from a Track, Track Information, Save 
a Track, Load a Track, Set MIDI 
Modes, Modify Input Filter, and Quit. 

Only one option requires explana- 
tion. Track Information displays the 
transmit channel number, the mem- 
ory used, memory remaining, and 
total memory in a given track. This is 
important information because Rxint 
has no memory-size checking and will 
let you play over track boundaries, 
"bleeding" onto the next track(s}. This 
means you must be careful not to 
record onto tracks that have been 
"bled on." The input filter is as- 
sociated with the Rxint routine and 
filters out certain commands (such as 
pitch-bend, etc.) before they are saved 
in the buffer. 

My MIDI interface program pro- 
vides no editing capabilities, but 
these could easily be added. It also 
does not provide auto-correction, 
which is the process of rounding 
notes off to the nearest eighth note. 
sixteenth note etc. to make up for 
sloppy playing. 

The entire MIDI interface program 
was written with the DeSmet C com- 
piler, and certain elements of it may 
be compiler-dependent. 

Other MIDI interfaces are available 
for the IBM PC, and the software 
associated with them provides added 
features, but they are often expensive. 
Typical MIDI interface hardware for 
the IBM PC costs $200. The software 
needed for the interface can cost from 
$50 to $500. This entire interface can 
be built for under $75 including the 
software. 

Editor's note: Copies of the MIDI specifica- 
tion can be obtained by sending $35 to the 
[International MIDI Association. 11857 
Hartsbrook St, North Hollywood, CA 
91607, (818) 505-8964. m 


When a PC's Limited Turbo PC is on your 


desk, you'll think it’s a headliner too. 


"...agood machine. Anda 
heck of a buy... a fine 
box. One I'd happily 
choose over Big Blue's 
original... no status... 
beyond the status that at- 
taches to getting twice as 
much for your money.” 

— Jim Seymour, 

PC Week, 
August 13, 1985 


* 16-bit 8088-2 System Unit 


"It almost sounds un- 
believable." 


TOTAL SATISFACTION GUARANTEE 
WARRANTY 
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"We tested a wide variety of 
software on the machine 
and everything ran well... 
The bottom line for any- 
one considering buying 
one of these computers 
would seem to be this: 
PC's Limited sells quality 
systems for extraordinarily 
low prices." 


— MIS Week, 
August 21, 1985 


— PC Week, 
October 29, 1985 


CONSUMER TIP 
Cvm seer, 


e AT Keyboard 


(runs at 4.77 or 6.66MHZ)  * 130W Power Supply e» Д А 
* 640K on Mother Board * Operations Manual om! 4 i 
e 360K Floppy Drive * One Year Limited Warranty 


Microsoft GW Basic ™ $95 * IBM DOS 3.1 $85 » 8087-2 $149 
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Our Turbo PC™ has sold in large quantities since the first week we introduced it. Of course, that's not surprising, since we 
were the first company to break the $800 barrier with a machine that outruns the "Big" name by a 40% speed factor, Now, 
we're going to extend the margin even further by offering a 30-day money back guarantee. If that sounds good, it'll look 

even better when one of our Turbo PC's is on your desk. So call us today. We're guarantecing you'll like what you get. 
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SALES CALLS OUTSIDE TEXAS, 1-800-426-5150‏ 
SALES CALLS INSIDE TEXAS, 1-800-252-8336‏ 
Headway Circle, Building 3, Austin, Texas 78754‏ 1611 
Sales Calls from anywhere in the country, (512) 339-6962‏ 
Technical Support Calls, (512) 339-6963 Customer Service Calls, (512) 339-6964‏ 
m Telex No 9103808386 PCLTD FAX (512) 339-6721‏ — 
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Read what the experts say 
about the PC’s Limited AT. 


"I have no qualms recom- 
mending this system to 
experienced users who 
need the added speed." 
—Sol Libes, 
Micro/Systems Journal, 
January/February 1986 


"The PC's Limited АТ" 
proved to be the functional 
equivalent to the IBM* 
product, only faster. Priced 
at roughly one-third less, 
it rates as one of the best 
bargains available.” 
— Winn L. Rosch, 
PC Magazine, 
February 25, 1986 


“If price is your primary 
consideration, skip both 
AT&T” andTI^ and choose 
this issue’s best buy, the 
PC's Limited AT", Check 
its benchmark results— 
you won't be sacrificing 
performance to save 
money." 

—PC Magazine, 

Editor's Cboice, 

February 25, 1986 


And if that’s not enough to convince you, 
now we've gol a 30-day money-back guarantee. 


* One Year Limited Warranty 


e 80286-based System Unit (Runs at 6MHZ. 8MHZ option 


included at no extra charge.) 


* 1024K on Mother Board 
e 1.2 Meg Floppy Drive 


* (Combined Floppy/Hard Drive Controller Card 


e AT Keyboard 


e 192W Power Supply 
* 2 Serials and 1 Parallel Port 
* Clock/Calendar with Battery Backup 
* Operations Manual 
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Microsoft GW Basic" $95 © IBM DOS 3.1 $85 © BO287 $195 


I'm Michael Dell, President of PC's Limited. And І want you to know about your latest industry-leading step. We're so sure 
that you'll like everything about our PC's Limited AT that we're willing to offer you a 30-day moncy back guarantee on it. 
This machine, with 1024K on the Mother Board and an 8MHZ option included at no extra cost, has been a standout since 
we introduced it, So give us a chance to show you what it can do for your operation. With a deal like this, there's no way 
you can lose. (And sec the opposite side of this page for information about our Turbo PC™, plus details on our guarantee.) 
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Floppy Disk Drive  MTSUBISH! | рс; Limited AT | PC's Limited Mini 1/0 | 
— fer gd Multifunction Card + Parallel Pori $99 


in Gray Coler. PANASONIC * Expandable To 3 Meg * Clock 


Half-Height, DS/DD (1.5 on Board/1.5 on Piggy Back Board) * Software 


я " , a Supports 64 or 256K Rams * Fits In Shori Slot | 
9” $1 09 TEAC * Parallel Port | 
3-8 Hall-Reight, DS/OD * Serial Port (2nd Serial Optional) 300/1200 Baud Hayes | 


64K RAM $ | 0 Compatible Modem 


Fits i in n Short Slot 
CPP EEEE: 
Set of 9 chips 200 pr 1%) Nanoseconds 


Sel of 9 chips 


256K RAM $29 "^77 


PC's Limited Monochrome Graphics | 


Piggy Back 
wiog Board #59 w/OK ё в а 


$199. 


— “Seagate | pc's Limited PC-576 RAM Board) 


| 
| | 20,30 and 40 MEG 
Fully Hercules Compatible | ^m WEE 
пара. ˆ * Supports 64K or 256K RAMS | 
i Ет Qe | 40 MS Access Time «йыгаш 
е Hard Drives for AT™ 


= Text Mode 30 X 25 
= Graphics Mode 720 X 348 Pixels 
* One Parallel Printer Port 


PC'S LIMITED | Six Function Card 


* Upgradable to 384K 
® Clock/Calendar 
* Includes Software 


SOLVE YOUR POWER PROBLEM, 


| Mees PN matically | XT POWER 130W 99 
| 20 MEG $579 dip $ 


vmm aT = A 
С" DX س‎ ru 30 MEG 699 с ; d Directly replaces power 
* Game Port Two Year Warranty , | 40 МЕС $819 ^ min =e : € 


One Year Warranty ` 


w/OK $99 w/384K $149 | . ———" |. 


PC'S LIMITED PC'S LIMITED TOTAL SATISFACTION GUARANTEE | Seagate HD > Western Digital Controller 
MONO-1 MONITOR RGB-1 MONITOR | | WARRANTY 20 MEG Hard Disk System for PE 


Far Warman Service: One year Limied Waray on PCs 
$169 $459 Lunieed products, Contact р Internal 
$449 


During the Warrznry Period, PC's Limited will repair or ve- 
Place gere at pur option. 


3-DAY TOTAL SATISFACTION GUARANTEE 
Aun bortis bought from PC's Limited mas be ветна эл hen 
10 dass (rom. che dase lı was shipped for s full refund of 
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Unitex AT 


^. 


ШШ к= — 
FREE iran ee) ERN. 


Same System Plus 10 MB Hard Disk 


995 


AT" OJ 


* System Board Expandable to 1024K 

* 512k Random Access Memory 

* 12 MB High Capacity Floppy Disk Drive 

* Combined Floppy and Hard Disk Controller 
* 230 Watt Power Supply 

* Battery Backup Clock/Calendar 

* AT Keyboard 


Unitex PC" %% 


UNITEX PC^ 


* System Board Expandable to 640K 
* 256k Random Access Memory 

* 8 Expansion Slots 

* 360k Floppy Disk Drive 

* 135 Watt Power Supply 

* 5150 Type Keyboard 

* Runs IBM PC Software 

* One Year Warranty* 


999 
UNITEX seg 
TURBO" YY 


* System Board Expandable to 640K 

* Keyboard Selectable 4.77Mhz and 
8 Mhz Speeds 

* 256K Random Access Memory 

* 360K Floppy Disk Drive 

* 135 Watt Power Supply 

* 5150 Type Keyboard 


UNITEX CO. 


AVG! El Coming Real [os Altos, CA 940092 
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COMPUTERS AND MUSIC 


MIDI 


PROGRAMMING 


BY DONALD SWEARINGEN 


Processing the MPU-401 track data stream 


IN A PREVIOUS BYTE article ("А MIDI 
Recorder" Inside the IBM PCs, Fall 
1985), | described a software system, 
written in FORTH, for recording and 
playing back keyboard music using a 
MIDl-equipped synthesizer and 
Roland Corporations MPU-401 MIDI 
interface for the IBM PC. The program 
in that article, MPU401.PCF, handles 
the communication requirements of 
the MPU-401 device and the MIDI 
protocol to store and play back MIDI 
data. MPU401.PCF stores the MIDI 
data received from the MPU-401 for 
each of eight "tracks" (which make up 
the track data stream) in the memory 
of the IBM PC as an array of 4096 
contiguous bytes. 

In this article, | wil present a 
number of software algorithms, writ- 
ten in Turbo Pascal for the IBM PC, for 
processing such a track data stream. 
Among these are procedures for 
transposing MIDI pitches, scaling 
MIDI velocity values. modifying MIDI 
channe! information, and quantizing 
timing values. 


MIDI PROCESSING CONSTANTS 

The MPU-401 track data stream con- 
sists of a succession of track events 
(see figure 1). To simplify the process- 


ing of the track data stream, | have 
defined a number of constants and 
data structures that are useful in ma- 
nipulating the basic track events and 
MIDI information in the track data 
stream. 

The program constants (listing 1) 
establish certain values that are used 
throughout the track data stream pro- 
cessing procedures. (Good program- 
ming dictates that you isolate such 
values in a single section of the pro- 
gram rather than scatter "magic num- 
bers" throughout your code. This way. 
you only need to make modifications 
to any quantities in question in one 
place.) 

The МРО-401 constants are values 
expected in track events received 
from the MPU-401. They represent 
either à special timing overflow byte 
or one of several MPU "marks" that 
the MPU-401 transmits in the track 
data stream. The MPU-401 default 
timebase and tempo constants will be 
used to calculate actual track event 
times as a function of the relative 
event timing bytes contained in each 
track event. 

The MIDI command constants rep- 
resent the eight basic MIDI com- 
mands that are contained within MIDI 


status bytes (figure 2). Listing 1 also 
defines a text string for each MIDI 
command, to be used in translating 
the track events within a track data 
stream into a readable format. 

Following the MIDI text, listing J 
defines a number of general-purpose 
constants that the MIDI processing 
functions require: error flags for func- 
tion results, the size of data files con- 
taining track data, some MS-DOS file 
system constants, and text for hexa- 
decimal conversions. 


MIDI PROCESSING DATA TYPES 
The MIDI data types (listing 2) define 
the basic structures around which the 
MIDI processing functions will be de- 
signed. 

The hex. str type is used for con- 
version of a single byte to its hexadec- 
imal equivalent in ASCII. 

The track. event type summa- 
rizes the various types of track events 
the program may expect to receive 
from the МРО-401. The track . event 
structure is designed to store a single 

(continued) 
Donald Swearingen (100 Valencia #26). 
San Francisco, CA 94103) is @ freelance soft- 
ware developer. consultant, musician, and 
composer. 
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Track Events 


Timing byte Event message bytes Description 
OVFL Timing overfiow 


I-byte event 


2-byte events 


3-byte events 


4-byte events 


E 


NOP (F8), Measure end (F9) 
Data end (FC) 


MIDI messages using 
current running status 


Figure |: The MPU-401 track data stream consists of track events, which may be one of four types and may be from 1 to 4 bytes long. 


Listing 1: Constants used in processing the MPU-401 track data stream. 


track event. The track... event. block 
structure (figure 3) contains a single 
track event and the "environment" in 


const which the event occurs, including the 
ш ; = ante : | 
M E a LOW = 248; { MPU-401 Constante j running status for the track from 


MEASURE, END = 249; 
DATA END = 252; 
MAX TIMING, COUNT = 240; 


which the event was extracted, the 
event length, and the event type. 
The track... data. stream structure 


simply provides storage for a single 
track data stream. The track. data. 
block structure (figure 4) contains a 
complete track data stream (tds) and 
several other items useful in stepping 
through the track events contained in 


MPU-401 Default Timebase { 


TEMPO = 100.0; MPU-401 Default Tempo i 


MIN, MIDI. DATA = 0; 
MAX, MIDI. DATA = 127; 


NOTE, OFF = 6; 


TIMEBASE = 120.0; 


Minimum MIDI Data Value 
Maximum MIDI Data Value 


MIDI Commands | 


NOTE, ON = 1; 

AFTER, TOUCH, K = 2; 
CONTROL. CHANGE = 3; 
PROGRAM, CHANGE = 4; 
AFTER TOUCH. P = 5; 
PITCH WHEEL = 6; 
SYSTEM, EXCLUSIVE = 7; 


MIDI_MESS_TEXT : 


: 
array[@..7] of string[20] = 


(‘Note Off’, 
‘Note Оп", 
‘After Touch (key)', 
"Control Change’, 
"Program Change’, 
"After Touch oe iM, 
‘Pitch Wheel’, 
'Syatem Exclusive’); 


ERR = -1; 
NOERR = 6; 


TRACK, DATAFILE, SIZE = 4096; 


FILENAME, LEN « 14; 
RECORD_LEN = 128; 


DIGITS : 


array[0..15] of chor = 
'0123456789ABCDEF ' ; 
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| 


MIDI Command Text Strings } 


Function error flags i 


MPU-401 track data file $ 


MSDOS filename length i 
MSDOS record length } 


Hex converslon digits i 


the track data stream: a pointer to the 
next byte to be accessed in the track 
data stream (id& . ptr), an end-of-data 
indicator (edat), and the track event 
currently being processed in the track 
data stream (Curr). 

A final track event block constant 
(OVFL... EVENT) is defined for use as 
a timing spacer in a track data stream. 


SIMPLE MIDI UTILITIES 

You can use the basic MIDI utility 
functions (listing 3) apart from the 
MPU-40I processing environment. 
They operate strictly on MIDI data, in- 
dependent of track data stream con- 
siderations. 

The Boolean function midi. status 
determines whether a prospective 
MIDI data byte is a MIDI status byte. 
Function midi... chan returns the MIDI 
channel (0-15) from a MIDI status 
byte. Function midi cmnd returns 
the MIDI command portion from a 


` MIDI status byte. Function nmdat 


(continued) 
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вт тез [ез јато 


CHANNEL 


Listing 2: Data types used in processing the MPU-401 track data stream. 


type 
hex_str = string[2]; 
track event, type = 


f Result of byte—-»hex conversion 
{ MPU-401 Track event type 


OVFL, і Timing Overflow 
MARK , MPU mark 
MIDI, MIDI using curr. running status 
MIDI.RS, MIDI setting new running status 
UNKNOWN f Undefined track event 


track event - { Singie track event 
record 


time : byte; { Event relative time 


mess : orray[1..3] of byte; { Event directive 
end: 
track_event_block = { Track event access environment 
record 


running.status : byte;{ Current track running status 
event, len : 1..4;fEvent length, including timing byte 
evant, type : trock_event_type; 

event : track, event; 


end; 
trock.data stream = { In memory track data streom file 
array[1..TRACK, DATAFILE, SIZE] of byte; 
track, data block =} track data stream access environment 
record 
tde : track data streom; { track data 
{ track dota read pointer 
tds ptr : 1..TRACK, DATAFILE, SIZE; 
edat : booleon; { Indicates end of track data 
curr : track event, block; { current track event 
end; 


const 


$ Track overflow event constant 
OVFL.EVENT : track, event. block = 
{ used to Insert timing spacers 
running_etatue:0: { into Track Data Stream 
event len:1; 
event. type:OVFL ; 
event: 


ti me:MAX TIMING, COUNT ; 
mess:(0,0,0 


Figure 2: A MIDI status Byte contains a 3-bit figure that represents one of the eight 
basic MIDI commands and a 4-bit figure that directs the MIDI message to one of up 
to 16 MIDI devices connected to the system. 
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returns the number of data bytes as- 
sociated with a given MIDI running 
status. Function midi data limit 
limits MIDI data to values within the 
accepted MIDI data range. as neces- 
sitated by certain types of processing 
of MIDI data values (eg. scaling 
velocity data). 

Use of these basic MIDI utilities 
enhances the understandability of the 
source code while providing for a 
more efficient MIDI programming en- 
vironment. 


Running Status 
Event Length 


Figure 3: The track event block contains the running status for tfe track from which 
the event was extracted, the event length (from | to 4 bytes long), the type of event. 
and the actual track event. 


MANAGING THE TRACK DATA 
STREAM 
The procedures and functions for 
managing the track data stream 
(listing 4) move track data between 
MS-DOS files and track data blocks. 
They also provide access to data 
bytes within the track data stream and 
allow you to display (dump) a track 
data stream in hexadecimal format. 
The Turbo Pascal routines de- 
scribed in this article can process the 
unaltered track data stored by the 
FORTH program МРО401.РСЕ How- 
ever, the data arrays used by 
MPU401.PCF for storage of track data 
must somehow be made available in 
the Turbo Pascal environment. To ac- 
complish this, you can store a track 
data stream array (all 4096 bytes) 
from the FORTH environment into an 


4095 4096 


Figure 4: The track data block structure (as defined by listing 2) contains a complete 
track data stream (up to 4096 bytes long) made up of variable-length track events, a 
pointer to the next byte to be accessed. an end-of-data indicator. and the track event 
currently being processed. 


MS-DOS block file. Then you can easi- 
ly read the file into a track data block 
structure for processing in Turbo 
Pascal. You can then load the output 
files created by the Turbo Pascal 
routines back into the FORTH en- 
vironment for playback. 

The procedure reset_track_data 
resets the “environment” variables in 
a track data block so that the track 
data block can be accessed from the 
beginning. Procedure load__track__— 
data prompts the user for the name 
of the MS-DOS file to be loaded and 
then loads the file into a target track 
data block. Procedure save track. . 
data saves a track data block in a 
specified MS-DOS file. 

The function this. byte returns the 
current data byte in the track data 
stream within a track data block. The 
procedure advance moves the track 
data stream pointer in a track data 

(continued) 
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Listing 3: Basic MIDI utility functions. 


Return true if Input Ie о MIDI status byte 


function midi stotus(midi, data, byte:byte):boolean; 
begin 
if (midi, data, byte > MAX MIDI, DATA) then 
midi, status:strue 
else 
midi_status:=false; 
end; 


Return the channel # from o MIDI status byte 
function midl, chan(running stotus:byte):byte; 
иелен нелдш апа 15; 
end; 

Return the command portion of a MIDI status byte 


function aldi_emnd(running_statue:byte):byte; 
begin 
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midi_emnd:=(running_status shr 4) and 7; 
end; 


| Return # of dota bytes assoclated 
with a given MIDI status byte 


function nmdat(running_status:byte):byte; 

begin 

If (midi, cmnd(running status) in 
(PROGRAM, CHANGE, AFTER. TOUCH P]) then 
nmdgt :=1 

else 
nmdat:22; 

end; 


Limit input to vallid MIDI data range 


function midi_data_limit(midi_date_byte: integer ):byte; 


begin 

if midi, dato, byte < MIN_MIDI_DATA then 
midi. баа 1 imIt:MIN.MIDI. DATA 

else if mídi, data, byte > MAX MIDI. DATA then 
midi, data lImit:sMAX MIDI. DATA 

else 
midi dato limi t:e«midi, data, byte; 

end; 


Listing 4: Basic track data stream procedures and functions. 


i Reset status and pointer varlables in track data block 


procedure reset track data(var tdt:track, dato block); 
begin 
with tdt do 
begin 
tds. ptr:»1; 
edat:=afalee; 
curr.running..status:»0; 
curr .event, type: «UNKNOWN; 
end; 
end; 


{ Load track data stream from user 
specified file Into track data block 


procedure load, track, data(var tdt:track data block); 
vor 
tdf : File; 
tdfn : string[FILENAME LEN]; 
begin . 
reset, track, dato(tdt); 
write('Trock data filename: °’); 
a k i $ 
asalgn(tdf ,tdfn); 
reset(tdf);: 


blockread(tdf,tdt.tde, TRACK_DATAFILE_SIZE div RECORD LEN); 


close(tdf): 
end; 


| Sove track data stream from track 
data block to user specified file 


procedure save, track, data(tdt:track, data, block); 
var 
tdf : File; 
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The track event 
management functions 
constitute the core 

of the MIDI data 
processing routines. 


block forward to point to the next 
data value. 

The function itox and the procedure 
dump. track .data work together to 
provide a hexadecimal dump of a 
track data block on the console 
device. 


TRACK EVENT MANAGEMENT 

The track event managernent func- 
tions (listing 5) constitute the core of 
the MIDI processing routines. These 
functions and procedures serve to 
simplify the actual processing of the 
track events in the MPU-401 track 
data stream. 

The procedures track .event . 
message and next track event 
work together to copy the next track 
event in the track data stream within 
a track data block into its current track 
event block. The action of these pro- 
cedures is built entirely around the 
structure of the MPU-401 track event 
(recall figure 1). which can be from | 
to 4 bytes in length. 

Procedure next, track. event 
scans the next byte of the track data 
stream (assumed to be a timing byte) 
to determine the appropriate action 
to take. If the byte represents a tim- 
ing overflow event, the procedure 
places the single-byte event in the cur- 
rent event block and the procedure 
takes an exit. If the track event is a 
multibyte event, the procedure passes 
control to track. event message so 
that the message bytes of the track 
event can be placed in the current 
event block. 

Procedure track. event | message 
handles MARK, MIDI, and MIDI RS 
track event types. In the case of 
MARK events, the practice stores the 
single message byte in the current 

(continued) 
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tdfn : string[FILENAME, LEN]: 
begin 
write('Track data filenome: '); 
Se Mel eh 
ossign(tdf ,tdfn); 
rewrlte(tdf): 
blockwrite(tdf,tdt.tds, TRACK DATAFILE SIZE div RECORD LEN); 
close(tdf); 
end; 


| Return current track dota byte from track data block 


function this_byte(tdt: track data block):byte; 
begin 

this byte:etdt.tds[tdt.tda ptr]; 

end; 


{ Advance polnter to next track data byte 
in track data block 


procedure advance(var tdt:track dota block); 
begin 
tdt.tds, ptr:etdt.tde,ptr4i; 
end; 
Convert byte to hexadecimal ASCII string 


functlon itox(i:byte): hex str; 


begin 

itox[0] :zchr (2); 

Itox[ 1 ed div 16]; 
itox[2]:=DIGITSL| mod 16]; 
end; 


1 Dump track data stream In hexodecimal format 


procedure dump track, data(var tdt:track,. data, block): 
label 
return; 
var 
n,st,off : integer; 
begin 
writeln('Track Data Stream Dump..." ); 


. writeln; 


write(' ; 
for п:=@ to 15 do 
write(itox(n):4); 
writeln; 
n:a0; 
while (n « TRACK. DATAFILE SIZE div 16) do 
begin 
rad rl ( 
write(itox(st div 256):2,itox{st mod 2 + ML 
for off:=@ to 15 do ndi: М 
begin 
write(ltox{ord(tdt. tds[et+off+1])):4); 
if (tdt.tde[et+offe1] = DATA ENDS then 
goto return; 
end; 
writeln: 
nint]: 
end; 
return: 
writeln; 
end; 
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Listing 5: Procedures and functions for processing track events. 


| Fill in the message bytes of the current 
Track Event [n a Trock Dota Block 


procedure track, event, message(var tdt:track, data block); 


var 
i : byte; f Index counter } 
label 
return; 
begin 
with tdt.curr do 
begln 
case this, byte(tdt) of 
NOP, MEASURE, ЕМО, OATA, END: 
begin 
evant, type:-MARK ; 
if (this - byte(tdt) = DATALEND) then 
tdt.edat;strue; 
event.mess[event_len]:=this_byte(tdt); 
event_len:sevent_l|en+1; 
odvance(tdt); 
goto return; 
end; 
128..239: | MIDI status byte | 
begin 
running. stotus:sthis, byte(tdt); 
event. type:sMIDI. RS; 
event.mess[event.. [en]: ethis_byte(tdt); 
event_len:=event_len+1; 
advance(tdt); 
end; 
eise 
event, type:wMIDI:; 
end; { case {| 


i fill in MIDI data bytes } 
for i:=t to nmdat(tdt.curr.running_status) do 
begin 
event .mess[event_len]:=#this_byte(tdt); 
event_len:sevent_|en+t; 
advance(tdt); 
end; 
end; f with tdt.curr } 
return: 
end; 


| Advance to the next Track Event in a Track Dota Block 


procedure next, track, event(var tdt:track data block); 
label 
return; 
begin 
if (tdt.edat) then į end of data } 
goto return; 
with tdt.curr do 
begin 
event_len:=1: | count event time } 
case this, byte(tdt) of 
TIMING. OVERFLOW: 
begin 
event, type:zOVFL; 
event.time:nMAX TIMING, COUNT ; 
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advance(tdt); 
goto return; 
end; 
0..239: { timing byte $ | |. West: 4704 W. Jenniter, Suda 105, Fresno. СА 83711, 20578-2345 
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event.time:=this_byte(tdt); 
advonce(tdt); 
track_event_message(tdt); 
end; 
end; { саве } 
end; { with tdt.curr ¢ 
return: 
end; 


{i Store a Track Event in a designated Track Data Block 


procedure store track event(var ідо: їгаск_ dato block; 
eb Ik:track, event, block); 


i : byte; f Index counter } 
begin 
case eblk.event.time of 
MAX 1 bm COUNT : 
begin 
м5. А А رها‎ .tds_ptr ]:=TIMING_OVERFLOW; 
advonce(tdo); 
end; 
0. .239: 
begin 
tdo.tds[tdo.tds_ptr]:=eblk.event.time; 
advance( tdo); 
for [:=1 ta eblk.event_len - 1 do 
begin 
tdeo. neat tee} -tde_ptr]:=seblk.event.mesalt]; 
iia tdo); 


m. 
end; i cose } 
ond; 


{ Display a track event on the user console 


procedure díap,. event(eblk:track, event block); 
var 
| : byte; 
label return; 
begin 
with eblk do 
begin 
write(event.time:4); 
If (event, len = 1) then 
begin 
wrlte(* Timing Overflow':18); 
goto return; 


{ Index counter } 


end; 
If (event.mess[1] in [NOP ,MEASURE_END,DATA_END]) then 


begin 
case event.mess[1] of 
NOP : 
begin 
wr lte(*NOP’:16); 
goto return; 


end; 
MEASURE, END: 
begin 
wrt HP Measure End':16); 
goto return; 
end; 


write('Data End':16); 
goto return; 
end; 

end; rri 

end; {if} 
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ism; 
Vf (niai. atten фек ini ])) then 
8 


gin 
wr ite(MIDI, MESS, TEXT[mIdi. cmnd(event.mess[1])]:16); 


{:а141; 
end 

else 
wrlte(' ':16); 

while (i <= (event, len = 1)) do 
begin 
write(event.mesa[1]:4); 
{:=[+1; 


end; 
end; Í with ebik } 
return: 
writeln; 
end; 


{ Display all of the Track Events in a Track Data Block 


procedure disp. track, dotoa(var tdt:track data block); 
var 
time : real; { Actual time of current track event i 
begin 
time:v0.0; 
reget track data(tdt); 
while not(tdt.edat) do 
begin 
next, track, event(tdt); 
time:=timet+tdt.curr.event.time; 
write( ((times60)/(TIMEBASE*TEMPO)):8:3 ); 
diap event(tdt.curr); 
end; 
end; 


Listing 6: Procedures and functions for processing MIDI key (pitch) data. 


{ Return offset of MIDI key dota in 
Trock Event message, if present 


function midi, key, offset(var ebik:track event block; 
chan:byte): Integer; 
begin 
midi key offset:sERR; { default return valua } 
with eblk do 
begin 
if ((event, type in [MIDI, MIDI. RS]) 
and (midi, cmnd(running, atatus) 
in [NOTE OFF, NOTE. ON, er piget 
and (midi, chan(running. etotus) = chan)) then 
begín 
midi, key offset:»1; 
if (event. type = MIDI.RS) then 
midi_key_offset:=2; 


end; 
end; { with ерік { 
end; 


Return MIDI key data from Track Event, if present 


function get. nidi, key(var eblk: track event, block; 
chan:byte): Integer: 


var 
key_offeet : Integer; 
begin 
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Fastest Testing. instant-C immedi- 
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ment, or function call, and display the 
results. Learn C, or test your programs 
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The range of actions 
you might want to 

perform on the track 
events is limited only 
by your imagination. 


event block (edat is set to true if the 
mark is a DATA, END mark) and the 
procedure takes an exit. For MIDI 
event types, the procedure copies the 
proper number of MIDI data bytes for 
the track data block's current running 
status into the current event block's 
message field. In the case of MIDI. 
HS event types, the procedure up- 
dates the track data block's current 
running status. 

Procedure store track event 
stores a single track event from a track 
event block into a target track data 
block. This procedure completes the 
set of functions for accessing and stor- 
ing track events contained within track 
data blocks. You can now manipulate 
the track events between the time 
they are accessed and the time they 
are stored without considering the ac- 
cess and storage mechanisms. 

| have included two additional utili- 
ty procedures for displaying a trans- 
lated track data stream: disp. event 
displays a single track event on the 
console device and disp track . 
data displays all the track events in a 
track data block. Note that disp. . 
track. data makes use of the 
MPU-401 TIMEBASE and TEMPO 
constants to display the actual time 
offset (in seconds) of each event from 
the beginning of the track data 
stream. 


MIDI INFORMATION PROCESSING 
Given the constants, data structures, 
procedures, and functions discussed 
above, you now have the resources to 
begin processing the track events in 
the MPU-40l's track data stream. 
While the range of possible actions 
you might want to perform on the 
track events is limited only by your im- 
agination, the following examples may 
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get midi, key:mbERR; f default return value i 
key of feot:emidi, key of fset(eblk,chan); 
If (key offset <> ERR) then 

get midi, key:sebik.event.mess[key offset]; 
and; 


{ Set MIDI key value in a Track Event, 
if Track Event ie of appropriate type 


procedure set, midi key(var ebik:track_event_block; 
chon,key:byte); 

var 

key.offset : 
begin 
key_of feet :=midi_key_offset(ebik, chan); 
if (key offset <> ERR) then 

ebik. event .mess[key_of feet ]:=key:; 
end; 


integer; 


f Transpose oll MIDI pitch (key) data 


for a channel In a Track Dota block 


procedure tranepose_pitch(var tdl,tdo:track, data. block; 
chan, trans: integer); 
vor 
curr.key : integer; f MIDI key value from 
current track event } 
begin 
Fon ier d ied 
reset, trock..dato(tdo); 
while not(tdi.edat) do 
begin 
next, track, event(tdi); 
curr, key:mget midi, key(tdi.curr,chan); 
If (curr key <> ERR) then 
set midi, key(tdi.curr,chan, 
midi. dota, | Imit(curr key4trans)); 
store trock event(tdo,tdi.curr); 
end; 
and; 


Listing 7: Procedures and functions for processing MIDI velocity data. 


[ Return offset of MIDI velocity data in 
Track Event message, If present 


function midi. vel. offset(ebik:track, event. block; 
chan:byte): Integer; 
var 
offset : integer; 
begin 
midi vel offset:-ERR; f default return value | 
{ only MIOI key events have velocity 


offset:wnidi, key offset(eblk,chon): 
[f (offset «» ERR) then 

midi vel.offaest:»offset^1; 

end; 


Return MIDI velocity data from Track Event, if present 


function get midi, vel(ebik:track event, block; 
chan:byte): integer; 
vor 
vel_offset : integer; 
begin 


get_midi_vel:"ERR; f default return value } 


MIDI PROGRAMMING 


———————— Є—їЄ— 


vel offset:-aidi, vel, offset(eblk,chan); 


if (vel offset <> ERR) then 


get. midi, vel :mebik.event.mess[vel. offset]; 


end: 


{ Set MIDI velocity value in Track Event, 
if Track Event is of appropriate type 


procedure set, midi, vel(var ebik:track. event. block; 
chan, vel: integer); 


var 
yol_offeet : 
begin 


Integer; 


vel. otfset:e«midi vel. offset(eblk,chon); 


if (vel offset <> ERR) then 


ebik.event.mess[vel. of feet }:=vel; 


end; 


{ Scale all MIDI velocity data for 
d channel! in a Track Data block 


procedure scale vel(var tdi,tdo:track, data block; 
chan: integer: vel_fact:real ); 


vor 
curr vel : 

begin 

dere eg Bi pt ا خن اھ‎ ; 


integer; 


reset_track_data(tdo); 
while not(tdi.edat) do 
begin 
next, track, event(tdi); 


curr. vel :wget, midi vel (tdi. curr,chan); 


if (curr vel <> ERR) then 


get midi, vel(tdi.curr,chan,trunc(curr, vel*vel, fact)); 
store, trock, event(tdo, tdi. curr): 


end; 
end; 


serve as an introduction to the 
subject. 

One of the most common actions 
you might want to apply to MIDI data 
is to change the pitches in a track data 
stream by a constant factor (transposi- 
tion). The procedures and functions 
for processing MIDI key data (listing 
6) provide the necessary tools. The 
functions get. midi key and 
midi key. offset work together to 
return the key (pitch) value from a 
track event's message portion. These 
functions check to determine whether 
the track event is of the proper type 
(ie. whether it represents a MIDI com- 
mand where a key value is present) 
and return an error flag if no key data 
is present so that the track event can 
be skipped in any MIDI key process- 
ing. Procedure set. midi key sets 
the MIDI key value of a track event (if 
the event is of the appropriate type). 
Finally, the procedure trans- 


pose pitch transposes the key 
(pitch) values in all of a track data 
block's (tdi) track events, creating a 
new track data block (Ido) containing 
the pitch-altered track events. Note 
that all the key processing routines 
accept a MIDI channel input (chan) as 
the targeted MIDI channel for the 
transposition action. Also note that 
the transpose__pitch uses the func- 
tion midi. data. limit to ensure that 
the transposed key data does not fall 
outside the range of valid MIDI data. 
Another useful MIDI processing ac- 
tion is to scale or change (multiplying 
by a constant) all MIDI velocity (loud- 
ness) values in a track data stream. 
The MIDI velocity data procedures 
and functions (listing 7) provide this 
capability. These routines are written 
and function analogously to the MIDI 
key processing routines discussed 

above. 
(continued) 
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Listing 8: Procedures and functions for processing MIDI channel data. 


f Redirect MIDI channel data in a 
Track Data Block to a new channel 


procedure chonge chan(var tdl,tdo:track data, block; 
old. chon,new, chan:byte); 
begin 
эм cade qp nd : 
reset track, data(tdo); 
while not(tdi.edat) do 
begin 
next. track, event(tdl):; 
with tdi.curr do 
begin 
if (event type = MIDI_RS) and 
(midl_chan(running_status) = oid chan) then 


event .mese[1]:=((event.mess[1] and $F) or new chan): 


store, track event(tdo,td[.curr); 
end; 
end; 
end; 


Extract a single MIDI channel from a Track Data Block 


procedure extract chan(var tdi,tdo:track data block; 
chon:byte); 
begin 
he في‎ ge bas : 
reset track, data(tdo); 
while not(tdi.edot) do 
begin 
next, track, event(tdi); 
with tdi.curr do 
begin 
If (event_type In rey ام‎ 
and (aldi_chan(running_status) <> chan) then 
begin { convert to МОР I 
event type: МААК; 
event_len:a2; 
event .mess[ 1]:«NOP; 
end; 
end; 
store, track, event(tdo,tdl.curr); 
end; 
end; 


Filter a MIDI channel from a Track Data Block 


procedure fliter_chan(var tdi, tdo:track, data. block; 
begin chan:byte); 


reset track, data(tdl); 
reset, track, dotal tdo): 
while not(tdl.edet) do 


egin 
next, track, event(tdi); 
with tdi.curr do 
begin 
[f (event, type in [MIDI, RS, MIDI]) 
and (midi chan(running status) = chan) then 

begin į convert to NOP } 
event_type: =MARK; 
event_len:=2; 
event.mese[1]:=NOP; 
end; 


end; 
store, trock event(tdo, td! .curr); 
end; Р 

end; 
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The channel processing 


routines modify the 
portion of a status 
byte that sends a MIDI 
message to one of 16 
possible MIDI devices. 


The MIDI channel portion of the 
MIDI status byte directs a MIDI 
message to one of l6 possible 
destinations {synthesizers or other 
MIDI devices). Often, you need to 
modify the channel information in 
one way or another. The MIDI chan- 
nel processing routines (listing 8) pro- 
vide a number of useful routines of 
this nature. Procedure change .. chan 
redirects all of a track data block's (tdi) 
track events for a given MIDI channel 
(old. chan) to another channel 
(new chan) creating a new track 
data block (дој. Procedure 
extract. chan extracts a single MIDI 
channels track events from a track 
data block. The procedure passes that 
channels track events unaltered to 
the output track data block while turn- 
ing track events for all other MIDI 
channels into NOP (no operations) 
events. Procedure filter chan per- 
forms the inverse of the operation 
performed by extract chan, passing 
track events for all channels except 
the channel designated for filtering. 


EVENT TIME QUANTIZATION 
A final example of MIDI processing in- 
volves the "quantization" of the 
relative timing bytes in track events 
received from the MPU-401. This pro- 
cess consists of synchronizing the 
track event to the nearest multiple of 
a fixed timing constant quantum. 
While there are many possible ways 
to approach this problem, | have 
selected an algorithm that seeks to 
minimize the difference in the total 
elapsed time between the input track 
data stream and the output track data 
stream, 

(continued) 
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Listing 9: A procedure for quantizing timing values for track events. 


procedure quantize(var tdi ,tdo: track data block; 
quantus: Integer ); 
var 
In. time : real; Actual elapsed time, 


Input track data block 


out. time : real; Actual elapeed time, 
output track data block 
etime : integer; Temporary storage for 
adjustment of event time 
qround : integer; Reunding term 
begin 


dec agii усы dei y 
reset, track, data( tdo); 
qround:squantum div 2; 
In_time:=0,0; 
out tine:»0.0; 
while not(tdi.edct) do 
begin 
next track, event(td1); 
with tdi.curr do 
begin . 
etime:=event.time; 
j Adjust in/out time variance } 
etime:=etime = trunc(out_time-in_time); 
f quantize } 


| 


etime:#trunc(quantum ж ((etime + ground) div quantum)); | 


ín time:min timesevent.tíme: 

out, іме: жоц? time«etinme; 

event.time:eetinme; 

gir ie ARIS ыыы » MAX TIMING COUNT do 

egin 

store, track, event(tdo,OVFL, EVENT); 
ndn .tine:mevent.tIms-MAX. TIMING. COUNT ; 
en 

store, track event(tdo,tdi.curr); 

end; 

end; 
end; 


Listing 10: A sample program using several of the MIDI processing routines 
discussed. 


var 

tdt1,tdt2 : track..data, block; 
begin j ma 
load, track eae tdt1); 
disp..track, data(tdt1); 
readin; 


writein('Traneposing pitch for channel @'); 
transpose, pitch(tdt1,tdt2,0,5); 

dump. track, data( tdt2); 

sava track, data(tdt2); 


writeln(’extracting channel 0'); 
extract, chan(tdt1,tdt2,0); 

disp. track. data tata : 
save_track_data(tdt2); 


writein(’flitering channel 0"); 
filter chan(tdti,tdt2,0); 

disp. track. . ~data( tat2): 

sove track .data(tdt2 


end. [ main } 
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Procedure quantize (listing 9) main- 
tains running totals (in. time, out_ 
time) of the elapsed time in the input 
track data stream and the output track 
data stream, respectively. The pro- 
cedure uses these totals to adjust the 
relative time of an output event 
before actually quantizing the event 
to the nearest multiple of the quan- 
tum value. If the quantization results 
in a relative time for the new event 
that exceeds the maximum possible 
timing count. timing overflow (nul) 
events are placed in the output 
stream to represent the excess timing 
value before the track event in ques- 
tion is actually stored. 

While the most accurate means of 
quantizing timing values would be to 
convert all the relative event times to 
actual event times before the quan- 
tization is applied. the algorithm 
presented here yields acceptable 
results. 


MIDI PROCESSING EXAMPLE 
Listing 10 illustrates the use of several 
of the MIDI processing functions in an 
actual program. In each case, a track 
data block is read from an MS-DOS 
file, the MIDI processing action is ap- 
plied, and the resulting track data 
block is written to a new file for fur- 
ther usage. The routines dump. . 
track data and disp. track — data 
are used to display the results of the 
various processing actions. 


CONCLUSION 

While ambitious readers will surely 
find room for improvement and ex- 
pansion on the ideas | have presented 
here, these Pascal routines provide a 
solid basis for understanding the re- 
quirements of MIDI data processing 
in the MPU-401 environment. І hope 
this introduction will serve as a useful 
stimulus to further MIDI programming 
activities. [Editors note. The programs 
described in this article are available for 
downloading from BY TEnet Listings at (617) 
861-9764 or from BIX (BYTE Information 
Exchange). The programs are LIST1.PAS, 
LIST2.PAS (etc), through LISTIO.PAS, 
written in Turbo Pascal for the IBM PC, and 
MPUAOI.PCE. written in PC/FORTH. You 
will need Turbo Pascal and PC/FORTH to тп 
them. The listings in this article are also avail- 
able on disk. See page 445 for details.| m 
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Mix C 
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Four MIDI INTERFACES 
by Roger Powell and Richard Grefan.,... 265 
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REVIEW ЕЕЕОВАСК................. 289 


ACCORDING TO ERIC JENSEN, the Atari 520ST is a very appealing machine 
and may well become popular. His praises and concerns are similar to those 
voiced in BYTE's product preview (January, page 84), but Eric also adds some 
special insight. And while he concludes that he would not be comfortable 
with the 520ST as his primary machine, the newly released Atari 10405Т does 
address many of his concerns. 

The Compaq Deskpro 286 resembles the IBM PC-compatible Deskpro but 
has many more options. Stan Miastkowski reviewed the Model 1, whose basic 
configuration includes 256K bytes of RAM, a 1.2-megabyte floppy disk drive, 
and five expansion slots. 

Wayne Rash reviews the TeleVideo Tele-286, an IBM PC AT compatible that 
runs at 8 MHz and comes with a standard 44-megabyte hard disk drive. He 
enjoyed working with the clone, although he found the documentation wanting. 

The price of the Mix C compiler seemed too good to be true, so Richard 
Grehan, a BYTE technical editor, took a long hard look. He discovered that 
the product was full-featured and that the documentation alone was worth 
much of the cost. We should note also that Mix now provides a utility that 
clears up one of Richard's main reservations. Using their $10 MASM utility, 
you can now link object files created by Microsoft's MASM or M80 assemblers 
into your Mix C programs. 

We have three reviews in support of the music theme. Roger Powell and 
Richard Grehan have investigated four MIDI interfaces that will allow you to 
use powerful MiDI-equipped keyboards and hardware with your Commodore 
64, IBM РС, Apple 11, or Macintosh. 

Mario Bernardo examines two music software packages for the Macintosh. 
As a musician, he recommends Concertware+ as a fine tool for music com- 
position but has serious reservations about SongPainter. 

Finally, Christopher Morgan presents the Kurzweil 250 Digital Synthesizer, 
an impressive, sophisticated machine with 3.6 to 6 megabytes of ROM, 
68000-based hardware, and a grand-piano sound. The price is high. but the 
technology providing the state-of-the-art music-developrnent environment has 
lasting implications. 
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A FRIEND INDEED. 


Face it. Everybody needs somebody some- 
time. And even the best PC occasionally 
needs help with faulty power. 

So give your hard disc or critical-use 
system LINE 2° power conditioning. And 
eliminate those nagging problems that your 
PC can’t prevent. Like voltage sags and 
surges. Brownouts. Spikes. 

LINE 2 Power Conditioners are designed 
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specifically with your PC in mind. High 
inrush currents don't affect them. Neither 
do power problems. And they're amazingly 
economical. 

A LINE 2 Power Conditioner can be 
your PC's best friend. And a friend in 
need is a friend indeed. Call us today at 
(619) 279-0831, or contact your local 
square D distributor. 


Inquiry 354 for End-Users, 
Inquiry 355 for DEALERS ONLY. 


REVIEWERS NOTEBOOK 


here were many interesting prod- 

ucts at the West Coast Computer 
Faire in San Francisco. Without a 
doubt. the most intriguing was David 
Small's MacCartridge a cartridge-disk 
combination that allows |-megabyte 
Atari 575 to run Macintosh software 
faster, without modification, and using 
Atari's excellent and larger mono- 
chrome monitor. The product is real. 
but it may never be marketed, 
because Apple must approve its use 
of the Macintosh ROM. Still, | had to 
suppress a chuckle at the thought of 
using MacCartridge to run Meacom's 
Apple |! emulator. 

Speaking of which, | was also im- 
pressed with Mimic Inc's Spartan, an 
Apple 1+ emulator for the Com- 
modore 64. The $299 unit includes 
eight standard Apple-compatible pe- 
ripheral slots, and it runs DOS 3.3, 
Applesoft, Integer BASIC, Apple 
Pascal. and CP/M (with a Z80 card). A 
DOS card allows your 1541 drive to 
read both Apple and Commodore 
disks and. because the emulators 
have their own CPU and two video 
outlets, you can run both Commodore 
and Apple software at the same time 
(to different monitors, of course). 

There are yet more peripherals for 
both the Amiga and the ST. Micro 
Forge showed a seven-slot expansion 
box for the Amiga. The system can 
hold two 10- to 40-megabyte hard 
disk drives and comes with a 130-watt 
power supply. Developers in need of 
RAM disks and workspaces for use 
with audio and video digitizers may 
also appreciate Comspecs $1079 
2-megabyte memory board, which 
comes with a pre-installed RAM test. 

For the ST. Supra is now supplying 
10- and 20-megabyte hard drives. the 
latter at the Faire for $799. The 
display unit at the Faire impressively 
flashed 32K-byte Neochrome images 
on a color monitor. Finally LogiKhron 


has perhaps the first cartridge utility 
for the ST. a $50 clock card with an 
internal battery that automatically 
loads the date and time into the ST 
when you boot. 

Two applications stand out. For the 
Amiga, there is Aegiss Animator. 
which is bundled with their Images. 
The Animator. a color animation tool, 
allows you to create 32-color objects, 
animate them, and create storyboards 
with backdrops from Images. You can 
alter the position, shape, size, and 
color of objects and rotate them or 
plot their path around the screen. 

For the ST, there is Migraph's Easy 
Draw, a "professional drawing pro- 
gram" that requires TOS in ROM. The 
list of features is very impressive. In 
addition to conventional capabilities, 
you can adjust the size of the draw- 
ing surface. add shadows, and use 
wedges and arcs. The software can 
support many professional needs, 
from the creation of floor plans to the 
presentation of intricate three-dimen- 
sional shapes. 

There were yet more IBM PC AT 
clones and at ever-decreasing prices. 
The Ceptre PC-galaxy is a $1995 AT 
compatible with eight slots (three of 
which are PC-compatible), a 6-MHz 
clock upgradable to 8 MHz. a 
1.2-megabyte drive, and a 195-watt 
power supply. The Cranium 286/10 AT 
clone costs $3050, which includes a 
235-watt power supply 12 slots, 
6-MHz or 10-MHz clock speed, and a 
3l-megabyte hard disk drive. 

For IBM users, there is Software 
Carousel from SoftLogic Solutions, a 
$50 utility that accesses extended 
memory, allowing you to run up to 10 
programs. each at the touch of a key. 
Every program can use all available 
system RAM because the software 
employs a virtual memory manager 
that can use lower RAM, AT extended 
RAM, "above board" RAM, or even 


disk space as a reservoir. And by 
establishing the amount of RAM each 
program will use. you can switch im- 
mediately among applications, paus- 
ing one while running the next. 

And, for the PC, there is Finally!, а 
subroutine library for compiled BASIC 
from Komputerwerk that contains 
over 100 utilities that you can include 
in your souce code or link to your ob- 
ject code at run time. The utilities in- 
clude a variety of general and geo- 
metrical mathematical functions, file 
and directory control, medium- and 
high-resolution graphics. hardware in- 
terfacing, number conversions, key- 
board, printer and screen control, 
string handling, and sorting routines. 

Lest Macintosh users feel slighted, 
| have enjoyed Affinity's Tempo, ver- 
sion 1.1, a macro facility that allows 
you to record and later replay key- 
strokes and mouse clicks. There are 
some special features. For example, 
you can make the playback of a 
macro conditional upon text in a 
document or the value of a spread- 
sheet cell. Macros are indispensable 
for carrying out repetitive tasks, but 
you will also enjoy automatically 
opening applications from the Finder 
and including dialog boxes within 
your macros. Unlike many macro facil- 
ities on the IBM РС, macros will only 
play back within the application in 
which you created them. You can sus- 
pend them by simply holding down 
the mouse button and even edit them 
during the pause. Я 


nd the reviews business goes оп. 

We are organizing a joint review 

of new Modula-2 compilers for the 

Atari ST, Macintosh, and IBM PC. A 

Laser 128 is en route to a reviewer, 

and we are preparing in-house the for- 
mal review of the Amiga. 

—jon Edwards 

Technical Editor, Reviews 
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ENHANCED GRAPH ост g 
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Amdek challenges you 
to read between the lines. 


Not all monitors are created equal. 
And no monitor in this price range 
can equal the new Amdek Color 722. 

What makes the 722 RGB monitor so distinctive? 
For one, a dual frequency output that is capable of 
supporting IBM’s Enhanced Graphics Adaptor. The result 
is 350 lines of resolution, assuring you of a sharper, 
crisper image that makes your graphs and charts look 
more like a work of art, and less like a rough sketch. 
For another, the fact that the 722 is made by Amdek 
— where monitors are our only line, not just a sideline. 

The high performance 722 features an etched glass, 
non-glare screen that's easy on the eyes, plus front- 
mounted controls that are easy on the operator. This 
means less eye fatigue and greater productivity. 


AIMDEK 


All 350 of 'em. 


What's more, the 3-position text 
switch enables you to choose green, 
amber or full-color type — up to 
80 characters in width x 25 lines of text. There's 
even an optional tilt/swivel stand that allows you to 
select a viewing angle that's most comfortable for you. 

It all adds up to more monitor for the money, and is 
backed by more warranty for your peace of mind. 
Amdek’s warranty protects your investment for three 
full years on the CRT, and two years on all other parts 
and labor. No other monitor warranty offers you more. 

For high resolution performance, see the new Amdek 
Color 722. We know you'll be impressed. After all, 
everytime an Amdek monitor is sold, we know that we 
are putting our image on the line. 


Inquiry 19 


Clearly the finest in monitors. 


[AM t а герти trademask of 
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2201 Lively Boulevard, Elk Grove Village. IL 80007, Phone: 312/964-1180, TLX: 260-809 


THE ATARI 520ST 


The Atari 520ST is a very ap- 
pealing machine. It is a good 
engine for bit-mapped graph- 
ics, with a good user inter- 
face and an attractive price. 
Still. the review machine had 
too many rough edges to 
serve as my primary ma- 
chine. It is far from portable. 
A two-drive system put seven 
boxes on my tabletop and 
required four wall outlets. 
The processor and each 
disk drive have separate 
power supplies and the four 
power switches are incon- 
venient. | don't like leaving 
the power supply plugged in 
while its output is turned off. 
It draws some power, and | 
worry that the system will 
be susceptible to power-line 
glitches even while turned 
off. The practical solution 
seems to be to use a 
switched outlet box. 


HARDWARE 

The hardware appears clean. The 
8-MHz clock rate (a bit faster than 
either Macintosh's or Amiga's) prob- 
ably translates to about half a million 
typical instructions per second. There 
is no other special display support 
hardware, and none is needed for 
windowing applications. The display 
appears to be properly interleaved 
with the processor so that they do not 
have to wait for each other. The dis- 
play generator is an interesting com- 
promise. For the monochrome dis- 
play, it fetches a word of data and 
shifts it out a bit at a time to deter- 
mine the color for 16 successive 
pixels. For the color displays. it fetches 
either two or four words in sequence 
and shifts out a bit of each to develop 
a color lookup-table index. Again. 
there are 16 shift cycles before the 
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A good engine 
for bit-mapped graphics 
at an attractive price 
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next words must be fetched. Thus you 
have neither the situation in which all 
the bits describing one pixel are in 
one word, nor that in which the most 
significant bits for all pixels are con- 
tiguous in memory. 

As long as this arrangement is hid- 
den under GEM-—as it should be for 
almost all users—this is fine, but there 
are a couple of cases in which it could 
be inconvenient. If you were to use 
multiple planes of memory (with a 
degenerate color map) to represent 
multiple overlayed images, then the 
images would be inconveniently inter- 
twined. If you have to mask out an ir- 
regular region in a picture, then you 
have to know not only the number of 
words in a scan line but also the spac- 
ing between words, which may not be 
the same in the image and the mask. 


The 512K bytes of RAM is 
enough for most program- 
ming, although the operating 
system for the reviewed ma- 
chine used more than 200K. 
[Editor's note: The latest production 
units for the 520ST and 10405Т 
have TOS in ВОМ. | In addition, 
the screen uses at least 32K 
more. 

The displays are very crisp 
and clean, with enough res- 
olution to draw pictures of 
good quality The 12-inch 
screens provide almost twice 
the area of the 9-inch Macin- 
tosh screen. The SMI24 
monochrome monitor pro- 
vides a 640- by 400-pixel dis- 
play. This allows 22 lines of 
110 characters in the direc- 
tory font, or 20 lines of 77 in 
the standard font used in 
BASIC windows (allowing 
window borders), which is 
enough to do a fair job of 
emulating a dumb terminal. 
There are about 77 dots to 
the inch horizontally by 65 vertically. 
which is fine enough resolution to 
make the jagged edges of diagonal 
lines fairly unobtrusive. 

You can run the 5С1224 color moni- 
tor in two modes (640 by 200 pixels 
with 4 colors or 320 by 200 pixels 
with 16 colors]. The lower resolution 
mode is the operating system's initial 
choice. This keeps the aspect ratio of 
icons the same as on the monc- 
chrome monitor and simply doubles 
their sizes. The jagged edges are 
noticeable here but not particularly 
offensive. | was very impressed by the 
lack of colored "shadow" edges on 

(continued) 
Eric Jensen (50 Carriage Lane, Bedford. NH 
03102) is a programmer for Hastech Inc. His 
interests include artificial intelligence, math 
and logic, and displays. 
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REVIEW: ATARI 520ST 


Windows are not erased 
as neally as they 
might be—you often see 
that every underlying 
window gels a "please 
clean up" signal. 


window borders and characters. An- 
other plus is that you can work in 
black and white on this color moni- 
tor without eyestrain. 

The disk drives use 356K-byte 3%- 
inch floppy disks. They seem reliable, 
but | had several problems. First, the 
cables are so short that most users 
will choose to put the drives to the 
left of the keyboard. If you try to put 
them on the right, they will block the 
mouse connector or sit at an uncom- 
fortable angle. Second, you can press 
the eject button to remove disks, but 
the manuais do not explain whether 
it is safe to reset the machine or 
power down without first ejecting the 
disk. The eject button was also a bit 
inconsistent—crisp one time and 
mushy the next. Finally, the documen- 
tation does not explain that, in a two- 
drive system, the drive closer to the 
processor automatically becomes 
drive A. There are no switches to set 
or jumpers to connect. There is also 
no comment indicating that you can- 
not daisy-chain a third drive. 

The two-button mouse has a good 
feel. You can remove the ball for 
cleaning. which is a nice feature not 
present on some professional work- 
stations. However, 1 had one problem: 
| found double-clicking the buttons to 
be very difficult, even after adjusting 
the delay with the control panel. 
Perhaps Atari should be measuring 
up-to-down transition time rather than 
down-to-down. Perhaps button de- 
bouncing logic gets in the way. 

Finally, the keyboard has about the 
same key feel (and exactly the same 
key spacing) as the Digital keyboard 
| use every дау, so I like it. The oddest 
feature of the keyboard is the rhom- 
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boid shape of the function keys, which 
are almost impossible to hit without 
hitting their neighbors. 


GEM 

GEM appears to be a solid product. 
with a few excesses and inconve- 
niences, but pretty well on target for 
anything short of animation. It in- 
cludes calls equivalent to most of the 
Graphics Kernel System (GKS) used in 
many standard graphics programs, 
but it may be weak in the area of par- 
tially redrawn pictures. 

Windows are not erased as neatly 
as they might be—you can often see 
that every underlying window gets a 
"please clean up" signal. And after 
Clicking the mouse on any of the 
window-change bars, the cursor was 
not redisplayed until the mouse was 
moved. One of the few bugs I en- 
countered here was a requirement 
that a window be retitled after it is 
moved. It seemed to acquire a new 
name on its first movement but not 
thereafter. 

Atari's TOS, on the other hand, has 
a number of holes. | haven't docu- 
mented any crashes. (It appears that 
memory may not completely recover 
when you change disks, leading to 
eventually running out of storage, but 
| haven't proved it. If so, it takes quite 
a few disk changes to run out of 
space.) 1 have, however, stumbled over 
a fairly steady stream of minor 
nuisances and cosmetic inconve- 
niences. Exiting from a program back 
to the operating system, for example, 
does not reinitialize the color map; if, 
therefore a program changes the 
colors to black and white, you might 
get back to the desktop and not see 
anything. Selecting textual instead of 
icon directory displays and then 
changing from low resolution to 
medium resolution leaves both icon 
and textual formats selected for the 
next directory display (and picks icon). 

As a whole though, TOS is a reason- 
able operating system. It provides a 
file system that looks almost identical 
to that in MS-DOS, with directories 
and subdirectories (called "folders" in 
the desktop idiom) and files with date 
and time stamp. (This latter feature is 
less useful than it should be because 
the clock resets with the processor, 


and it is easy to forget about it.) 

The desktop command interface 
does a pretty good job of providing 
most of the commands possible with 
MS-DOS. My MS-DOS manual lists 31 
commands. Fourteen translate direct- 
ly, eight are simply calls to standard 
utility programs (two of which are pro- 
vided here) six make no sense in 
translation (such as setting the 
prompt on the command line), and 
the last three are more difficult. 
Renaming a file requires selecting the 
file, getting a menu of “File Info; and 
overtyping the filename in the menu. 
Defining environment variables and 
creating batch jobs seem impossible, 
and commands that take arguments 
are a bit inconvenient. (The devel- 
oper's package includes most of the 
missing utilities and a textual com- 
mand interface that looks a lot like 
MS-DOS.) 

The desktop is clearly much simpler 
than that provided with the Macin- 
tosh. Most of the basics are there, but, 
for example, there is no choice of font 
or type size from the main menu bar. 


ATARI BASIC 
The only languages that come bun- 
dled with the machine are Logo and 
BASIC. The BASIC on the review ma- 
chine is modern, flashy. and huge. It 
will be more usable with the operat- 
ing system in ROM, but with TOS in 
RAM. | had to disable graphics buf- 
fering and dimension the array as an 
integer array in order to use an array 
of 7000 elements. Still, Atari BASIC 
was considerably more than the 
minimal textbook language. It per- 
formed the BYTE computational 
benchmarks about twice as fast as an 
IBM PC, while apparently accumulat- 
ing fewer floating-point errors. and it 
moved files about a third as fast. 
The most obvious feature of the 
BASIC is its use of four windows—a 
command window at the bottom, a 
listing window at the upper left. an 
output window at the upper right, and 
an edit window pushed behind all of 
the above. Atari BASIC is smart 
enough to fill the screen on either the 
monochrome or the color monitor— 
a feature missing on the TOS desktop. 
There is an inconvenience here, 
(continued) 


AT A GLANCE 


Name 
Atari 520ST 


Company 

Дап Corp. 

1196 Borregas Ave. 
Sunnyvale, CA 94086 
(408) 745-2000 


Components 

Processor: Motorola 68000 
Memory: 512K bytes of 
dynamic RAM 

Display: 12-inch monochrome 
or color 

Graphics: Three modes, 640- 
by 400-pixel monochrome, 
320 by 200 with 16 colors, 
and 640 by 200 with 4 colors 
Keyboard: 94-key Selectric- 
style QWERTY keyboard with 
numeric keypad, cursor 
controls, and rhomboid 
function keys 

Sound: Three independent 
sound channels fram 30 Hz 
to 125 kHz 

Floppy disk drive: Bundled, 
external 3¥2-inch single-sided 
double-density drive with 
capacity of 360K bytes; 
system supports maximum of 
two floppy disk drives 


Interfaces 

MIDI-in and MIDI-out ports 
Monitor port (supports RGB 
analog, high-resolution 
monochrome) 

Centronics parallel printer port 
(supports Epson-compatible 
printers) 

RS-232C serial port 

Floppy disk port 

Hard disk port (10-megabit- 
per-second DMA transfer rate) 
128K-byte ROM cartridge port 
Ports for mouse or two 
joysticks 


Bundied Software 
Atari Logo, Atari BASIC 


Optional Peripherals 


SF354 single-sided 

drive $199 
SF314 double-sided 

drive $299 
Price 
Monochrome system $799 
Color system $999 
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The Memory Size graph shows the standard 
and optional memory available for Ihe com- 
puters under comparison. The Disk Storage 
graph shows the highest capacity for a single 
floppy disk drive and the maximum standard 
capacity for each system. The Bundled Soft- 
ware Packages gráph shows the number of 
software packages included with each system. 
The Price graph shows the list price of a system 


configured with two disk drives, a monochrome 
monitor with connection apparatus, a printer 
port and serial port, 256K bytes of memory 
(64K bytes for 8-bit systems), the standard 
operating system for the computers under com- 
parison, and the standard BASIC interpreter. 
Note that the price of the Atari S20ST includes 
512K bytes of memory and a second single- 
sided drive. 
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The ST ports include MID! in and MIDI out, a Centronics parallel 
printer port, an RS-232C serial pori, and a DMA port. 


DISK ACCESS IN BASIC (SEC) 
250 


E atari szost 


The graphs for Disk Access in BASIC show how long it takes to write 
and then read a 64K-byte sequential text file to a blank floppy disk. 
(For the program listings see BYTE's Inside the IBM PCs, Fall 1985, 
page 195.) The Sieve graph shows how long it takes to run one itera- 
tion of the Sieve of Eratosthenes prime-number benchmark. The 
Calculations graph shows how long it takes to do 10000 multiplica- 
lion and 10,000 division operations using single-precision numbers. 
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IBM PC 


Inside the Atari 520ST. 


BASIC PERFORMANCE (SEC) 
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The System Utilities graphs show how long it takes to format and 
copy a 40K-byte file using the system utilities. The Spreadsheet graph 
shows how long it takes to load and recalculale a 25- by 25-cell 
spreadsheet in which each cell equals 1.001 times the cell to its Іей. 
Tests for the Atari S20ST were done using TOS and Atari BASIC. Run- 
ning the Sieve on the Atari required that we dimension the array as 
an integer array. 


[his is the Modula 
compiler everybody s 
— been waiting for... 


"A 


to Modula-2 with ease. 
To place an order call our special toll free number 


800-231-7717 


Ра g. , | i з а i | "hn ps 77 у" 4 | | -- A | 7 
wr you can cross the bridge 


; к Modula-2 at its absolute best. It’s a fully integrated development 
nent that takes into account what you need as a programmer. Without leaving 
* Editor, you can call the compiler, linker and utilities. 


With Logitech's Modula-2, you'll have the ability to edit several files at once, in California 
comparing, window to window, various code modules. You can even move from 8 2 88 85 
window to window compiling, linking, debugging and running. 00- 55 РА 

The compiler has the kind of power and room to breathe that you really need іп 
today's complex applications. It is as easy to use as Turbo Pascal, without your "npextal affer uid X; SOI 5 


programs being limited to 64K of code. ғ 

At your command will be the libraries of modules that make Modula-2 a 
programmer's dream. It has essentially the same structure as Pascal with the major 
addition of a library organization of code modules that allow you to put together 2*******««sesseeesseesesoornoeesoessosoosaanese 
programs on a solid, block-by-block, foundation of proven code. Vac Td like to take the next — 

Whether you're working with a module of your own making, or one of the many in 19, logical step in programming. 
our library, you'll find the system by which each module is identified, described and + Please send my copy of Logitech Modula-2/86 
stored an organizational masterpiece. And that's at the heart of Modula-2. to the following address: 

Underneath the sophisticated system is a Modula-2 compiler that is the result of $ ОУБА О MasterCard О Check Enclosed 
years of development and proven use in industry, We run on the Vax’, and we run on 
the IBM PC. And the code is portable-from one to the other. Card Number 

Best of all . . . you can have it right now! Signalura 


Logitech Modula-2/86 Complete with Editor, 
con Run Time System, Linker, Cursor-posi- 


э | | ШАПТЫ | 
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Run Time Debugger (source level) Much morc 
сер powerful than just a symbolic RTD. 


“OF tioning debugger, 8087 Software Emula- 
поп, BCD module, Logitech's extended 
library, Utility to generate standard .EXE 
files, Turbo Pascal (and standard Pascal, 
100) to Modula-2 translator. (included 
without charge until 8/1/86), and much, 
much more! 


= ant, АА. sen tik, ОЛЕ = M J Ад h 8087 support (source level) 
Logitech Modula-2/86 with 8087 support Evenif FZ you've written crashes al run lime, the ‚ = 

$19G you haven't yet gotten ап 8087 co-pro- situation is frozen, and you can pinpoint, O Logitech Modula-2/86 Plus $189 О Utilities Package 349 
“14 cessor, you can still use this version. in source, the cause af the error and the О Make Utility $29 


Logitech Modula-2/36 Plus For machines with 
рос 512K or more. Takes advantage of the 
OY larger memory to increase compilation 
speed by 50%! Supports 80186 and 80286 
as well as 8086 and 8088. Includes 8087 


and 80287 support, 100. 
Window Package Now you can build true win- 


$69 Display source code, data, procedure call 
chain and raw memory. Set break points, 
assign values to variables, pinpoint and 
identify bugs in your source. The ultimate 
professional's toal! 

Utilities Package Features a post-mortem de- 

SAQ bugger for static debugging. If a program 


data at that moment. Also includes a 

disassembler, a cross reference utility and 

a "version" utility that allows conditional 
compilation. 

Make Utility Automatically selects modules af- 

$90 fected by code changes for quick and 

A J minimal re-compilation and relinking. 


Here's the configuration I'd like: And include the indicated items: 
O Logitech Modula-2/85 $89 
odula-2/86 $129 


Please add $6.50 for shipping 
and handing. 


Total enclosed). 
(Calor residents, please add appkcable spies Lax) 


LOGITECH 
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DO Window Package $49 
О Run Time Debugger $69 


Û Library Sources $99 


СДО owing into your Modula-2/86 code with Even figures out dependencies for you. M roter i 

ТЕТ. 7 case, too. Very powerful and very full, yet Library Sources Source code for our major library Redwood City. California 94063 
only ISK in size. Features virtual screens, ОО modules is now available-for customiza- Telephone (415) 365-9852 
calor pue overlapping windowsanda — 7277 iion or exemplification. For European prong, please contact 
variety of borders. ROM Package [f you need to produce rommable LOGITECH SA 


ode, g Box 32, CH-1143 Apples, Switzerland 
code, call our 800 number for further а D1) 774545 


information on this package. **6b4t6é5onbbheothhttnt4aoagosspt?"au9ttàbéótóh^bbbhaáadthos 
Please call our 800 line for: С Information on our *VAX version O Site License and University Discounts O Dealer and Distributor information 


*eo9*»24885b5bbóbanybtkyu"ot0b*àbobheobpeotsg ваеацоњоцоовоьроваасафаасавоеофевтастеся оа 
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"Turbo Pascal is a registered trademark of Borland inemnations! 
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The developer's package 
includes a C compiler, 
linker, and debugger, 
and the glue to hold 
them together. 


though. The BASIC automatically 
wraps text to the next line after 80 
characters, but a color window line 
holds only 38, and monochrome 77, 
SO you can never see all of a long line 
without panning. All the normal win- 
dow controls are available, so each 
window can be repositioned. resized. 
or even closed. You will soon discover 
the convenience of being able to keep 
an old listing on the screen in one 
window while you type modifications 
into another. 


REVIEW: ATARI 520ST 


The editing features are woefully 
short of general word processing. You 
can move the cursor (with the cursor 
keys but not the mouse) and overtype 
characters fairly easily, but inserting 
new characters requires cursor posi- 
tioning with the cursor keys. menu 
selection with the mouse, and finally 
the insert from the keyboard. 

Perhaps the most useful extension 
of this BASIC is its ability to call a 
large number of the standard GEM 
display functions. For example, you 
can draw graphs and pictures from 
BASIC without resorting to obscure 
hieroglyphics or pokes. Other modern 
constructs include named subroutines 
and WHILE. 

The developer's package includes a 
C compiler, linker, and debugger, and 
the glue to hold them together. There 
is an adequate editor. It took me 
about 8 minutes to get around the 
edit-compile-link-run loop, with a sur- 
prisingly large portion of that time 
spent in the linker searching the ex- 


tensive GEM libraries. The compiler 
used the standard three passes and 
passed its output to an assembler, 
resulting in at least four trips through 
files. The linker took almost as long. 
Note in the benchmark graphs that 
disk I/O is about three times as slow 
as on the IBM PC: a hard disk would 
help considerably. 


CONCLUSION 
The Atari 520ST is a very appealing 
system in need of some further soft- 
ware development. The user interface 
is easy to learn and use. and the sys- 
tem is powerful enough for serious 
work. The developers package ap- 
pears to offer enough tools and ac- 
cess to the system internals to suggest 
that software will get written. The 
computer brings the convenience and 
naturalness of the "desktop meta- 
phor” down to a lower price bracket. 
and thus a larger audience. St has a 
good chance of becoming a very 
popular machine. m 


FREE SHIPPING ON ORDERS OVER $100 


HEWLET T-PACKARD 


PACKAGE HP110,ThinkjeLDec Симе... 


Coming Soon! 
ulaior Lane 
_ Cal us tor details & the lowes! price 


RAMpage wi256K RAM 
Advantage w/128K RAM . 


Preview 
| RAMvantage«/128K 


А checks 
a C.O.D.^a - cash money order bank ги carided check 
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COMPUTERS _ 


Sperry “rr 
AT compatable 
Monitor + 1MB RAM * 80286 
e 1.2MB Floppy * 44MB Fixed 
— $3695 
Sharp PC7000 
XT Portable 
25 line LCD © Detachable Kev- 


board e 320K RAM • 8086 » 
360K Floppy Drives 


@ ПШ. 
21 ЇЇ lil! Ш 


Р.О. ВОХ 29639 
WASHINGTON, D.C. 20017 


(800) 544-4442 


in Maryland, call 
(301) 565-3595 


PRINTERS 


160cps Wide Carnage. 
er aa ef tetr 
200cps Wide Carr T 


LX-80 
JX-80 


New LO-800. LO-1000 


FX-85, FA- , AP-80 
DX-10, DX-29, 'DX-35 Ra vé ddeia 


100cps & NLG Dot Matrix . 
Color Dot Matrix 


Look at what we're plugging now. 


Plug-in Teacs. 

We offer a full line of PC compatible components to increase your floppy 
storage, to add Winchester drives, or to include a streaming cassette back-up. 

Our FD-55 Series, half-height, low power, 54-inch floppy disk drives are 
the world-wide standard of excellence with over 3 million in service to date. 
A quick and easy way to double your capacity. 

Our MT-2st Kit is all you need to plug-in a streaming cassette back-up 
system. With 90 ips performance, you can store up to 20 megabytes of back- 
up incredibly quick. 

Our PS-5250 subsystem is a completely self-contained, 
self-powered add-on that includes a 20 megabyt 
Winchester drive and a 20 megabyte ЇЇ | 
streaming cassette back-up. x 

With Teac, adding on more 
storage capacity is an 
open and shut case. 
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“Built To Fanatical Standards. TEAC 


Г. є COMPUTER PRODUCTS DIVISION, 7733 TELEGRAPH ROAD, MONTEBELLO СА 90640 
East (817) 4/5-7341 — Sent Midwest (312) 351-8124" Rocky Mountain (602) 242-4025 (303) 337-6329 (801) 532-2111 
Northwest (408) 727-1427 — Satuhern California (213) 726-0303 C bts 


PROBLEM: There's just no easy way to move from one 
software program to another. 


THE SOFTLOGIC SOLUTION: Software Carousel 


Now you can keep up to 10 programs 
loaded and ready to run. 


Hard to believe, but some people are 
happy with just one kind of PC software. 
Well, this is not a product for them. 

But if youre someone who 
depends on many packages, all 
the time—someone who'd use 
several programs at once if you 
could, well now you can. With 
Software Carousel. 


Why call : "Software 
Carousel"? 


In some ways, iden 

Carousel works like the slide 
jector youre used со. You 

СХ а handful of pictures, view опе ас а 

time, then quickly switch to another. А 

simple idea, with powerful possibilities 

for computing. 

Here's how it works. When you start 
Software Carousel, just tell іс how much 
memory you have, load your software and 
go to work. 

Need to crunch numbers! Switch to your 
spreadsheet. Need your word processor? 
Don't bother saving your spreadsheet file. 
Just whip over to your document and do 
your work. Snap back to your spreadsheet, 
and it's just like you left it. 

Wich up to ten different programs at your 
fingertips, you'll have instant access to your 
database, communications, spelling checker, 

heet, word processor, RAM resident 
utilities, languages, anything you like. 


Reach deep into expanded memory. 


This could be the best reason ever for 
owning an expanded memory card, like the 
Intel Above Board, AST RAMpage, or any 
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With Software Car 
running in RAM, you can 


8 program a neve 
a lie up to 15 times faster. 
Test conducted on an IBM XT 


card compatible with the L/I/M Extended 


Memory Standard. 


Software Carousel puts programs into 
this “high-end” memory for temporary 
storage when theyre not in use. And 
switches them back out when 
you want them. It’s fast, effic- 


ient, and easy. 


go to work. 


You know what happens if 
you try loading two or more RAM resi- 


dent utilities at once. You 
get crashed keyboards, 
frozen screens, al) kinds of 
interference between pro- 
grams fighting for control. 
With Software Carou- 
sel, you can have as many 
accessories and utilities on- 
tap as you want. Just load 
different ones in different 
Carousel partitions. Since 
they cant see each other, 


they can't fight. 


The easy way to 
maximize PC power. 


With all this power, you 
might chink Software Car- 
cusel is complicated and 
difficult to use. Not so. Set 
it up once, and it will re- 


member forever. Better still, 


If you want, Software Car- 
ousel will even use your hard 
drive for swapping. Just allo- 
cate a portion for storage, and 


Sidekick, Superkey 
and Ready. All at the 


same time. 


Carousel will look for che programs you 
use most often, and optimize chem for the 
quickest access. 

You can spend a lot more money, and 
still not get the convenience and produc- 
tivity increase of Software Carousel. 

The way we see it, there are certain 
things you have the righr to expect from 
your computer. Áccess to your software is 
one of chem. And at our special introduc- 
tory priceof just$49.95* Software Carousel 
is the best way to get it. 

But hurry. This price won't last long. 

Order today at 800-272-9900 (603-627- 
9900 in NH) or send the coupon below. 

Special combination pricing is available 
for the purchase of Software Carousel 
and other SoftLogic products, including 
Cubit, DoubleDOS and Disk Optimizer. 


© SoftwareCarousel49*" | 


YES! Send me, copies of Software Carousel at the 


special introductory price of just $49.95* 


| 
ES | 
| Company | 
A 
| Cy —— س‎ ——. | 
Check Enclosed O VISA O MC O AMEX O 
| | 
| Card # Exp. Date | 
Signatu 
| fo | 
| Manchester, NH 03101 МАЛ TLLA ХУК, | 
| ER емы SOLUTIONS | 
| Call today: 800-272-9900 | 
کے‎ o 
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PROBLEM: The more experience your hard disk has, 
the harder it has to work. 


THE SOFTLOGIC SOLUTION: Disk Optimizer 


Your hard disk will run faster when it's 
not chasing around after files. 


Remember the ald days when your hard 


drive was new? Remember that smooth, fast, az 


- фи These quick retrievals, 
ra jme lightni -like database sores? — | 
| ever since, DOS has been doing its / 

best to slow your hard drive down. Not 
by slowing down the motor, but by 
breaking your files up into pieces. /S 
Storing different chunks in different Д 

places. Data files, — ,over- — A 


back together where they belong. Next time 
your drive reads it, theres just one place 


to look. 


——7| And the results are often 
dramatic. Reading and writing 
times may be cut by as much as 

two thirds. Database sorts chat 

| used to take hundreds of head 

; | moves now proceed quickly and speed 

| | efficiently. And since head move- 

ment is now at an absolute mini- 
mum, your disk drive will lead 
a longer, more productive life. 


own your hard drive, che more you come to 
depend on it. But che longer you wait ro get 
Disk Optimizer, che less performance you'll 


have. 
And the less chance you'll have to buy Disk 
Optimizer at the аас иб price of 
just $49.95* 

That's a small price co pay to get back the 
you depend on. But it’s a price chat 
wont last long. 

Ask for Disk Optimizer at your computer 
dealer. 


Or order today by calling SoftLogic 


lays and batches chat started out 4 = л Solutions at 800-272-9900 (603-627-9900 in 

in one are arenow — / FL Analyze, scrutinize, optimize. МН), or send the coupon below. 

“os Wow sou ач < Special combination pricing is available 
Loading is slower. PERCENT FRAGMENTATION Before you optimize, you'll probably when buy Disk re alana vith 

Sorting is slower. Шиши eee Wart Ds analyze. So Disk Optimizer her Soft ftLogic products like DoubleDOS, 

Retrieving, backing-up. shows you, in percentages, how much aia Carousel and Cubit. 

— takes longer because fragmentation has taken place—on the Auk foy derails. 

your disk has to work harder. entire disk, in individual 


Problem is, it's something that ha 
gradually you may not notice the ет: Саванд 
At least, not until you see the dramatic 
improvement after using Disk mizer. 


File fragmentation—lt' a problem 
you can see. 


Watch your hard drive the next time it 
reads or writes a file. Each "blip" of the LED 
means the drive-head is moving to another 
place on the disk—either to pick up or lay 
down another chunk of data 

And the truth is, head movement cakes 
time. Far more time than actual reading and 
writing. Whats worse, all this head move- 
ment causes extra wear and tear that can 
shorten the life of your drive. 


Disk Optimizer— Tunes up your disk 
by cleaning up your files. 


Disk Optimizer works by finding all che 
scattered pieces of your files and putting chem 
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directories, or for groups of 
files you specify using global 
or wildcard names. 

Plus, theres built-in data 
security that lers you assign 
passwords to as many files or 
file groups as vou want. 

And the File Peeker gives 
you an inside look at the 
structure of files. It's a great 
way for non-programmers to 
learn more uot computers, 
and a powerful tool for 
professionals who want to 
analyze the contents of their 
disks. 


Get your hard drive back 
in shape—at a special 
ow price. 


When you think about it, 
it’s simple. The longer you 


n. i e. nnde cn dile ë ë T  ..- ë 


| © Disk Optimizer 84995; 


YES! Please send me— copies of Disk Optimizer 
at this special introductory price. 


N 
Address 
City 


| 
| 
| 
| Check Enclosed O VISAO MCO AMEX О 
| ey. nie e. 
| Signature 0. aa 
| 
| 
| 


| 
| 
| 
| 
State/ Zip = | 
| 
SoftLogic Solutions, Inc. | 
| 


530 Chestnut Street 

Manchester, NH 03101 LA MET e ae ael 
800-272-9900 SOLUTIONS 
(603-627-9900 in NH) 


Call today:800-272- 9900! 


SS mre ë 


* plus $5.00 shipping and sa 
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The C for Microcomputers 


| A z |= ә 
| $ ^ cm i =€ # PC-DOS, MS-DOS, CP/M-86, Macintosh, Amiga, Apple II, CP/M-80, Radio Shack, 
` Commodore, XENIX, ROM, and Cross Development systems 
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Manx Aztec С86 
“A compiler that has many strengths ... quite valuable 
for serious work" 

Computer Language review, February 1985 
Great Code: Manx Aztec C86 generates fasl executing 
compact code. The benchmark results below are from a 
study conducted by Manx. The Dhrystone benchmark 
(CACM 10/84 27:10 p1018) measures performance for a 
systems software instruction mix. The results are with- 
out register variables. With register variables, Manx, 
Microsoft, and Mark Williams run proportionately faster, 
Lattice and Computer Innovations show no improve 
ment. 
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Execution Code Compile! 
Time Size Link Time 
Dhrystone Benchmark 
Manx Aztec C86 33 34 secs 


Microsoft C 3.0 ЗА secs 


117 secs 


Great Features: Manx Aztec C86 is bundled with a powerful 
array of well documented productivity tools, library routines 


and features. 

Optimized C compiler Symbolic Debugger 

AS86 Macro Assembler LNAG Overlay Linker 
80186/80286 Support Librarian 

8087/80287 Sensing Lib Profiler 

Extensive UNIX Library DOS, Screen, & Graphics Lib 
Large Memory Model Intel Object Option 

Z (vi) Source Editor « CP/M-86 Library < 

ROM Support Package с — INTEL HEX Utility < 
Library Source Code « Mixed memory models « 


MAKE, DIFF, and GREP < Source Debugger < 
One year of updates « CPIM-86 Library < 
Manx offers two commercial development systems, 


Aztec C86-c and Aztec CB6-d. Петя marked -c are 
special features of the Aztec СВб-с system. 


Aztec C86-c Commercial System $499 
Aztec C86-d Developer's System $299 
Aztec C86-p Personal System $199 
Aztec C86-a Apprentice System S49 


All systems are upgradable by paying the difference 
in price plus $10. 


Third Party Software: There are a number of high qual- 
ity support packages for Manx Aztec CB6 for screen 
management, graphics, database management, and soft- 
ware development. 


C-tree $395 Greenleaf $185 
PHACT $250 PC-lint $98 

HALO $250 Amber Windows $59 
PRE-C $395 Windows for C $195 
WindScreen $149 FirsTime $295 
SunScreen $99 C Util Lib $185 
PANEL $295 Plink-86 $395 
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Manx Aztec C68k 
"Library handling is very flexible .. documentation is 
excellent ... the shell a pleasure to work in ... blows 
away the competition far pure compile speed . un ex- 
cellent effort.” 

Computer Language review, April 1985 
Aztec C68k is the most widely used commercial C com- 
piler (or the Macintosh. 115 quality, performance, and 
completeness place Manx Aztec C68k in a position be- 
yond comparison. [t is available in several upgradable 
versions, 


Optimized C Creates Clickable Applications 
Macro Assembler Mouse Enhanced SHELL 
Overlay Linker Easy Access to Mac "Toolbox 
Resource Compiler UNIX Library Functions 
Debuggers Terminal Emulator (Source) 
Librarian Clear Detailed Documentation 
Source Editor C Stuff Library 

MacRam Disk -c UniTools (уі, таке, grep) -c 
Library Source -с One Year of Updates -< 


items marked -c are available only in the Manx Aztec 
С86-с system. Other features are in both the Aztec C86-d 
and Aztec C86-c systems. 


Aztec C68k-c Commercial System $499 
Aztec C68d-d Developer’s System $299 
Aztec C68k-p Personal System $199 
C-tree database (source) $399 


AMIGA, CP/M-68k, 68k UNIX call 
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Manx Aztec C65 
“The AZTEC C systern is one of the finest software 


packages 1 hare seen” 
NIBBLE review, July 1984 


A vasl amount of business, consumer, and educalional 
software is implemented in Manx Aztec C65. The quallty 
and comprehensiveness of this system is competitive 
with 16 bit C systems. The system includes a full optim- 
ized C compiles, 6502 assembler, linkage editor, UNIX 
library, screen and graphics libraries, shell, and much 
more. The Apple 11 version runs under DOS 3.3, and 
ProDOS, Cross versions are available. 

The Aztec C65-c/128 Commodore system runs under 
the C128 CP/M environment and generates programs for 
the C64, C128, and CPM environments. Call for prices 
and availability of Apprentice, Personal and Developer 
versions for the Commodore 64 and 128 machines. 


Aztec C65-c ProDOS & DOS 3.3 $399 


Aztec C65-d Apple DOS 3.3 $199 
Aztec C65-p Apple Personal system $99 
Aztec C65-a for learning C $49 


Aztec C65-c/128 C64, C128, CPIM $399 


Distribution of Manx Aztec C 


In the USA, Manx Software Systems is the sole and ex- 
clusive distributor of Aztec C. Any telephone or mail 
order sales ather than through Manx are unauthorized. 


— ——— —— 


| To order or for information cali: 
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Cross developed are edited, compiled, assem- 
bled, and linked on one machine (the HOST) and trans- 
ferred to another machine (the TARGET) for execution. 
This method is useful where the target machine is slower 
or more limited than the HOST, Manx cross compilers 
are used heavily to develop software for business, 
consumer, scientific, industrial, research, and education- 
al applications. 


HOSTS: VAX UNIX ($3000), PDP-11 UNIX ($2000), MS- 
DOS ($750), CPM ($750, MACINTOSH ($750), 
CPIM-68k ($750), XENIX (5750). 


TARGETS: MS-DOS, CP/M-86, Macintosh, CP/M-68k, 
CP/M-80, TRS-80 3 & 4, Apple Il, Commodore C64, 
8086/80x86 ROM, 68xxx ROM, 8080/8085/Z80 ROM, 
65xx ROM. 

The first TARGET is included in the price of the HOST 
system. Additional TARGETS are $300 to $500 (non 
VAX) or $1000 (VAX). 

Call Manx for information on cross development to the 
68000, 65816, Amiga, C128, CP/M-68K, ҮКТХ, and 
others. 

CP/M, Radio Shack, 
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Manx Aztec CII 


“I've had a lol of experience with different C compilers 
but the Aztec C80 Compiler and Professional Develop- 


ment System is the best Гое seen." 

80-Micro, December, 1984, John B. Harrell If! 
Aztec C II-c (CP/M & ROM) $349 
Aztec C II-d (CP/M) $199 
C-tree database (source) $399 


Aztec C80-c (TRS-80 3 & 4) $299 
Aztec C80-d (TRS-80 3 & 4) $199 


How To Become an Artec C User 


To become an Aztec C user call 1-800-221-0440 or call 
1-800-832-9273 (800-TEC WARE). In NJ or outside the 
USA call 201-530-7997. Orders can also be telexed to 
4995812. 

Payment can be by check, COD, American Express, 
VISA, Master Card, or Net 30 to qualified customers. 

Orders can also be mailed to Manx Software Systems, 
Box 55, Shrewsbury, NJ 07701. 


How To Get More Information 

Th get more information on Manx Aztec C and related 
products, call 1-800-221-0440, or 201-530-7997, ar write 
to Manx Software Systems. 


30 Day Guarantee 

Any Manx Aztec C development system can be return- 
ed within 30 days for a refund if it fails to meel your 
needs. The only restrictions are that the original pur- 
chase must be directly from Manx, shipped within the 
USA, and the package must be in resalable condition. 
Returned items must be received by Manx within 30 
days, A small restocking fee may be required. 


Discounts 

There are special discounts available to professors, 
students, and consultants. A discount is also available on 
a “trade in” basis for users of competing systems. Call for 


. 800-221-0440 © 


" HACT TM PHACT ASSOC Ci OX TL}, TM C 
Y = = Fa Bi È LES - o 


COMPAQ DESKPRO 286 


The Compaq Deskpro 286 
comes in two standard con- 
figurations. The Model | 
comes with 256K bytes of 
RAM, a single 1.2-megabyte 
floppy disk drive, and five ex- 
pansion slots. It retails for 
$4499 with a dual-mode 
(green or amber) mono- 
chrome monitor that sup- 
ports graphics. The Model 2 
has 512K bytes of RAM, a 
single 1.2-megabyte floppy 
disk drive, a 30-megabyte 
hard disk drive, and four ex- 
pansion slots. It retails for 
$6254 with a monitor. 
Externally, the Deskpro 
286 bears a more-than- 
passing resemblance to the 
company’s PC-compatible 
Deskpro. It has a large 19.8- 
by 16.5-inch footprint, and 
heavy-duty construction is 
evident throughout. 


THE KEYBOARD 

The Deskpro 286 keyboard's 
84-key layout is virtually identical to 
the Selectric-style keyboard on the 
IBM PC AT. Unlike the AT's keyboard, 
which has LED indicators for the Caps 
Lock, Num Lock, and Scroll Lock keys 
located on a panel above the main 
keyboard, the Deskpro 286 has LEDs 
for these functions physically located 
on the key caps. The keyboard weighs 
3 pounds, 6 ounces and has a slightly 
spongy feel that 1 don't like. The 
sharp-edged "ears" used to tilt the 
keyboard upward left a series of 
marks on the furniture. Unlike the loud 
"clacks" that come from the IBM PC 
keyboard, the Deskpro 286 uses soft 
tones to let you know that you've suc- 
cessfully pressed a key. You can ad- 
just the volume of the key tones by 
pressing a combination of three keys. 
The partially coiled keyboard cable 


BY STAN MIASTKOWSKI 


An IBM PC AT compatible 


with a switchable 


6-MHz/8-MHz clock speed 


was à bother; it kept getting in the way 
and made it nearly impossible to 
push the keyboard flush to the system 
unit. 


BASIC OPTIONS 

The unit I reviewed came with a single 
l.2-megabyte floppy disk drive а 
30-megabyte full-height hard disk 
drive, and a tape backup unit for the 
hard disk. If you're interested in 
customizing your system peripherals, 
Compaq has a wide range of options 
(see the "At a Glance" box for details). 
There are three hard disk drives avail- 
able (20. 30, and 70 megabytes), and 
all are full-height. which generally 
have faster access times and greater 
reliability than half-height hard disk 
drives. You can fill the remaining two 
spaces with any combination of halí- 


height 1.2-megabyte drives, 
360K-byte drives, or the 
magnetic tape backup. 

Like the IBM PC AT. the 
Deskpro 286 has a key lock 
on the front panel, which. 
when locked, disables the 
keyboard and prevents the 
system unit cover from being 
removed. For most users, it's 
probably more trouble than 
it's worth. It won't prevent the 
unit from being carted away: 
but since it's good standard 
operating procedure to keep 
a hard disk unit running full 
time to minimize disk dam- 
age on power-down, the key 
will enable you to leave the 
Office at the end of the day 
and keep unauthorized 
(though not malicious) hands 
off your data. But woe be 
unto you if you loose the 
keys: they're not duplicatable 
and you'd need to order a 
new set from an address sup- 
plied in the manual. All these 
precautions with the lock and keys are 
probably necessary so that Compaq 
dealers bidding for corporate or 
government business can match the 
specifications of the IBM PC AT. 


INSIDE THE SYSTEM UNIT 
The cover of the system unit slides for- 
ward after you remove three screws 
on the rear of the Deskpro 286. The 
screws, which are a strange combina- 
tion of slotted and Torx head. are also 
used to hold in the option cards. If 
you purchase the Deskpro 286 with 
a hard disk, you'll need to remove the 
(continued) 
Stan Miastkowski is a freelance writer, north- 
east bureau chief for Newsbytes, and editor 
in chief of the McGraw-Hill Microcom- 
puter Handbook. He can be reached at 
POB 548, Peterborough, NH 03458. 
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The system runs IBM 

PC software so fast, it's 
hard to imagine what the 
speed gain would be with 
the 80287 coprocessor. 


cover, unlatch the hard disk shipping 
lock, and then plug in the hard disk 
power connector. This is a sensible 
precaution for making sure that the 
drive isn't powered on before the lock 
is disengaged. It's a bit difficult for the 
large-fingered to connect the hard 
drive power, but it can be done. 

The top of the massive power sup- 
ply (165 watts) is sloped slightly to 
allow easier (though not easy) access 
to the rear connectors of the disk 
drives. The high-capacity fan is ex- 
tremely quiet, and the Deskpro 286 
never became warm to the touch even 
after extended periods of use. 

The processor board has the 68-pin 
80286 microprocessor and the pe- 
ripheral circuitry. Sitting next to the 
processor is an empty slot for the op- 
tional 80287 numeric coprocessor. 
Since the system runs IBM PC soft- 
ware so fast, it's hard to imagine the 
speed gain using the coprocessor 
with software designed to work with 
it, 


CIRCUIT CARDS AND MEMORY 

There are eight slots in the system 
bus, six of which have the additional 
36-pin connectors for ATtype cards 
that contain extended address lines 
for additional memory. One of the 
two 62-pin connectors is located 
behind the floppy disk drive and can 
only hold a half-length card. Compaq 
claims that most PC-type I/O boards 
will work in the Deskpro 286, al- 
though the high clock speed and dif- 
ferent timing can cause problems with 
some. Memory-expansion cards de- 
signed for the IBM PC also won't 
work. The same goes for multifunc- 
tion cards. These limitations shouldn't 
be a problem, however, since most of 
the functions those cards would han- 
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dle are already performed by cards in- 
cluded with the Deskpro 286. 

The unit | reviewed came with four 
cards installed: an RGB/composite/ 
monochrome video graphics board, 
floppy controller with parallel and 
serial interface, hard disk controller, 
and the basic system memory board. 
The Deskpro 286 will handle a max- 
imum of 8.2 megabytes of RAM. The 
memory board must be fully popu- 
lated with 2176K bytes before you can 
add more memory-expansion boards. 
You can have up to three memory- 
expansion boards, each holding a 
maximum of 2048K bytes in 512K- 
byte increments. 

Since PC-DOS currently supports a 
maximum of 640K bytes of RAM, the 
VDISK utility is included with PC-DOS, 
which enables you to use the extra 
memory as a virtual disk. VDISK lets 
you specify the virtual disk size, sec- 
tor size, and the number of entries. 
Memory size in excess of | megabyte 
must be accessed by using a /E op- 
tion. The usual precautions about 
copying data from virtual disk to flop- 
py or hard disk applies. If power is lost 
or you turn the machine off, the data 
on the virtual disk will be lost. With 
a system like this, a backup or uninter- 
ruptible power supply is an important 
accessory. 


THE DISPLAY 

The Deskpro 286 comes with a 12-inch 
green or amber monochrome monitor. 
Compaq calls it "dual mode" —when 
used in combination with the Desk- 
pro 286's monochrome/color graph- 
ics board (which is standard in the 
286). it will also display graphics as 
shades of amber (or green). You can 
change display modes by keyboard 
commands. Compaq eliminated a 
great deal of confusion about display 
boards by putting all the features on 
one board. 


SPEED 

The Deskpro 286 runs with a primary 
clock speed of 8 MHz. Toggling be- 
tween the primary and the secondary 
speed of 6 MHz is a simple matter of 
pressing three keys simultaneously. 
You hear one beep when you're at 6 
MHz, two beeps for 8 MHz. | ran a 
large variety of {BM PC software 
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(WordStar, MultiMate, R:base 5000. 
and Lotus 1-2-3) at the primary speed 
with no problems whatsoever. 

IBM's recent decision to change the 
ROM BIOS on 30-megabyte versions 
of the PC AT to prevent the installa- 
tion of “speedup” kits (the PC AT runs 
at 6 MHz) makes the Deskpro 286 an 
even more attractive alternative to the 
IBM AT. Though most users can get 
along fine with a 6ó-MHz machine, the 
extra speed afforded by the Deskpro 
286's 8-MHz primary speed is some- 
thing that you get used to quickly. 


DISK DRIVES 

The IBM PC ATstyle 1.2-megabyte 
floppy disk drive is handy for storing 
large amounts of data, although with 
the Deskpro 286's optional hard disk 
drive, the floppy is not really needed. 
The 1.2-megabyte floppy disk drive is 
capable of reading and writing either 
1.2-megabyte floppy disks or 360K- 
byte floppies. The disk-access light 
glows green when the drive is writing 
the high-density format and red when 
it's writing a 360K-byte floppy. The 1.2- 
megabyte drive has no problems 
reading 360K-byte format disks; but 
occasionally when it was writing data 
to a 360K-byte disk, the disk was un- 
readable by the 360K-byte drive on 
another machine. If you intend to 
swap data with another machine, you 


_ should purchase a Compaq 360K-byte 


drive. 

My review unit came with a tape 
backup unit for the hard disk. This 
unit uses 3M DC 1000 tapes and each 
tape holds 10 megabytes of data. 
Compaq claims it takes about 16 
minutes to fill the tape. and it takes 
8 minutes to restore the data to the 
hard disk. The MS-DOS version 3.0 in- 
cluded with the unit has several tape 
commands for formatting and using 
backup tapes. For all the operations, 
the tape command prints a bar across 
the top of the screen to indicate how 
much longer the tape operation has 
to go. The most time-consuming part 
of the process is formatting a blank 
tape, which takes about 40 minutes. 
I| was slightly annoyed the first time 
| formatted a tape because | had not 
noticed that the tape's write-protect 
switch was on and it was 20 minutes 

(continued) 


AT A GLANCE 


Name 
Compaq Deskpro 286, 
Models 1 and 2 


Company 

Compaq Computer Corp. 
20555 FM 149 

Houston, TX 77070 

(713) 370-0670 


Size 
64 by 19.8 by 16.5 inches 


Components = 

Processor: 80286, 6 MHz or UA اھ ا‎ 
8 MHz (switchable) 2I = کو کک‎ 
Memory: 256K or 512K bytes, = سے‎ 
maximum 2176K bytes on | 
system board; up to 8.2 
megabytes available 

Mass storage: Model 1: One 
hall-height 1.2-megabyte 
54-inch floppy disk drive; 
Model 2: One 1.2-megabyte 
floppy disk drive and a 
30-megabyte full-height hard 
disk drive 

Display: 12-inch amber or 
green monochrome display; 
dual-mode display adapter 
monochrome/color, 
textgraphics (switchable) 
Keyboard: IBM PC 
AFcompatible 


ul Г ЫЙ ШР A, ү ا‎ ae اسوق‎ 
ا‎ 


DISK STORAGE (K BYTES) 
o 400 800 1200 1600 2000 


| 


Optional Hardware 

360K-byte disk drive $350 
1.2-megabyte disk drive $650 
20-megabyte disk drive $2095 
30-megabyte disk drive $2595 
70-megabyte disk drive $5195 


BUNOLEO SOFTWARE PACKAGES 
0 2 4 


Tape backup system for 

hard disk $899 
80287 numeric 

coprocessor $195 


128K RAM upgrade $150 
512K RAM upgrade $695 
Monitor tilt-and-swivel 
adapter $50 
[Тел COMPAQ OESKPRO 286 (MODEL 1) [E] 1BM PC 777 APPLE TIE 
Optional Software 
MS-DOS/BASIC version 3.0 


or 3.1 $65 


Documentation 


Operations guide 


Price 


(standard configuration with 


The Memory Size graph shows the standard 
and optional memory available. The Deskpro 
286 Model 1 was used in this comparison. The 
Disk Storage graph shows Ihe highest capacity 
for a single floppy disk drive and the maximum 


tem. The Price graph shows the list price of a 
system configured with two drives (one 1.2- 
megabyte floppy disk drive for the Deskpro 286 
Model 1), a monochrome monitor, graphics 
and color display capability, a printer port and 


monitor) standard capacity for each system. The Bun- а serial port, 256K bytes of memory (64K bytes 
Model 1 $4499 dled Software Packages graph shows the for 8-bit systems), and the standard operating 
Model 2 $6254 number of packages included with each sys- — system for the computers under comparison. 
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The back pannel of the Compag Deskpro 286. Note the 3-pin 
DIN power connector for the Compaq monitor. 


DISK ACCESS IN BASIC [SEC] 
250 


40K FORMAT/DISK COPY 


Bl courao DESKPRO 286.8 мн: 


The graphs for Disk Access in BASIC show how long it takes to write 
and read a 64K-byte sequential text file to a blank floppy disk. (For 
the prograrn listings, see "Benchmarking the Clones" by Jon R. 
Edwards and Glenn Hartwig, BYTE's Inside the IBM PCs, Fall 1985, 
page 195.) The Sieve graph shows how long it takes to run one itera- 
tion of the Sieve of Eratosthenes prime-number benchmark. The Cal- 
culations graph shows how long it takes to do 10,000 multiplication 
and 10,000 division operations using single-precision numbers. The 
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Bl courso окзкрко 286, 6 MHz 


Inside the Compaq Deskpro 286. 


BASIC PERFORMANCE (SEC) 
250 


КУЛЛА APPLE ПЕ 


— 
7777] (ВМ РС 
tS 


System Utilities graph shows how long it takes to format and copy 
a disk (adjusted time for 40K bytes of disk data) and to transfer a 
40K-byte file using the system utilities. The Kaypro was tested using 
the drives in double-density mode. The Spreadsheet graph shows 
how long it takes to load and recalculate a 25- by 25-cell spread- 
sheet where each celi equals 1.001 timas the cell to its left. The 
spreadsheet used was Microsoft's Multiplan. A 360K-byte disk was 
used in the Deskpros 1.2-megabyte floppy disk drive. 


REVIEW: 


COMPAQ DESKPRO 286 


into the formatting before the opera- 
tion failed. It would have been nice if 
the write-protect status of the tape 
could have been sensed earlier. 


SOFTWARE 
The only software that comes stan- 
dard with the Deskpro 286 is a self- 
booting User Programs disk that con- 
tains both demonstration and diag- 
nostic programs. Included on the disk 
are graphics, word processing, and 
music demos, as well as an arcade- 
type game and biorhythm chart. All 
are impressive examples of how fast 
the Deskpro 286 runs. The diagnostic 
program is a complete system test. 
though the status messages leave 
more than a little to be desired. In- 
stead of telling you which test is be- 
ing performed, you're told to refer to 
a number, which you'll find in the 
operations guide. Tests that take a 
great deal of time (such as the 
memory test) display a cryptic mes- 
sage that says, "This test may take an 
extended period of time, Please stand 
by." There are no messages to in- 
dicate the status of the test. 
Compaq sells their customized DOS 
version 3.0 for $65. Version 3.] is also 
available for the same price. Included 
are BASICA and the usual contingent 
of utilities and sample programs. 


DOCUMENTATION 
Documentation is one area where the 
Deskpro 286 doesn't shine. The only 
manual that comes with the unit is an 
80-page operations manual that is 
grossly inadequate. It contains a bare 
minimum of information designed for 
the naive. Numerous pages are in- 
volved with showing how to hook up 
the system. After that, you're pretty 
much left on your own. Gorgeous 
color photographs show you what 
wonderful add-ons you can spend 
your money оп, but there's no addi- 
tional information. The only useful 
part of the manual is a section on key- 
strokes needed to change processor 
speed, key-click volume, etc. It could 
have been better covered on a refer- 
ence card, and one isn't included. 
The MS-DOS manuals (included 
with the purchase of the operating 
system) are much better. Three 
(continued) 
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Millions ($) 
an ., 


With VideoShow you'll make the best presen- 
tations of your career. 


VideoShow is the only complete hardware and 


software presentation system available today. 
VideoShow: 
Makes Your Presentations Powerful 
Use 1000 colors to brighten your images... 
hundreds more than with any other PC-based 
system. Plus 5 times better resolution. Add 
VideoShow's dynamic visual effects and you are 
guaranteed high impact and professional quality. 


Makes Presentations Easy 


Select from a variety of software, and use your 


IBM® PC or compatible to create or update any 
chart, graph, diagram, or illustration in minutes. 


Even if you've never used a computer before and 


VideoShow 


from General Parametrics, Berkeley, CA 


*Suggested retail price for VideoShow 150, 
THM is a registered trademark of Internationa) Business Machines Corporation. 
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VideoShow 


Presentations 


Now with 
Freelance 


can’t draw a straight line. All you do is fill in the 
blanks. 


Makes Any Kind of Presentation 

VideoShow lets you use any color monitor or 
video projector. Plus, you can get slides, over- 
heads, or hardcopy. All in 1000 brilliant colors. 
VideoShow Makes Sense 

At $3150* it pays for itself after just a few pre- 
sentations. And you get the superior quality pre- 
viously available only from expensive services. 


VideoShow Puts You in Control 
No longer will your presentations be a terrific 
struggle. They'll just be terrific! 


Find out about it. Call 1-800-556-1234, Ext. 
234. In Calif., call 1-800-441-2345, Ext. 234. 
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REVIEW: 


COMPAQ DESKPRO 286 


The Deskpro 286 


has nearly all the 


features that a 


serious user needs. 


manuals are included: a 527-page MS- 
DOS version 3.0 reference guide a 
182-page BASIC reference guide, and 
a 311-раре BASIC guide to statements. 
functions, commands, and variables. 
All three are well written and orga- 
nized so that information is easy to 
find. The examples used are a far cry 
from the head-scratching ones in early 
PC documentation. 


All Compaq manuals are in a spiral- | 


bound 7%- by 9-inch horizontal for- 
mat, which is handy for use on a 
crowded desk. A technical reference 
manual is available for $60. 


SUMMARY | 

The Compaq Deskpro 286 is a high- 
powered professional-quality com- 
puter that has nearly all the features 
that a serious business or scientific 
user needs. In keeping with Compaq's 
reputation, it's extremely well thought 
out and built to withstand full-time 
heavy use. Its speed advantage alone 
recommends it over its closest com- 
petitor—the IBM PC AT. The price of 
the Deskpro 286 is slightly higher 
than a comparably equipped PC AT, 
and unlike the AT. the Deskpro 286 
is unlikely to be available at anything 
other than list price. 

If you buy a Deskpro 286. the usual 
caveat applies about choosing your 
dealer carefully. (Compaq has over 
2500 in the United States alone.) Com- 
paq has been very successful and has 
acquired some of the arrogance that 
often comes with success. They've 
continued to be secretive about tech- 
nical matters, and getting information 
over the telephone is often difficult. 
A knowledgeable dealer can help 
Compaq Deskpro 286 users deal with 
any problems or questions. Despite its 
high price, the Deskpro 286 is an out- 
standing personal computer. It's a sys- 
tem whose technology will not quickly 
become obsolete. m 


Expanding your PC to include a 
hard drive has never been simple 


Megabyte 
with Qubie' 


internal or HardPack 20 slot mounted drives. 


The Pentagon Ashtray | 


The military is famous for paying 
$450 for ashtrays. A lot of com- 
panies are asking the same kind of 
outlandish sums for a hard disk 
mounted on a card. You get a hard 
disk, a controller, and a bracket, 
and they charge you hundreds 
more than you pay for a Qubie 20 
Megabyte hard disk system. Unlike 
the others, our HardPack 20 fits 
into à single slot and nestles in 
behind your floppy drives. If you 
buy any other hard drive, you may 
simply pay more and get a whole 
lot less. 

The Choice 
We offer both types, an internal 
mounted like your floppy. or a card 
mount for the same $499 price. 
Let's face it, the bracket doesn't сові 
us 450 bucks. While some people 
prefer the standard mounting, (like 
a floppy) so they can see the 
read/write light, others want a card 
mount so they can use floppies 
they now have. Both drives boot 
directly from the hard disk, and 
require no software patches. They 
run all the popular software, and 


No Risk Guarantee 


If you are not completely satisfied with your 
purchase, you may return it within 30 days of 
purchase for a complete refund, including the 
cost to send it back. If you can get obe or 
competitor to give you the same Me 

buy both and return the one you don’t like. 


Ge 


NM 


For fasteat delivery, send cashier's check, 
money order, or order by MasterCard/ Visa. 
Personal Checks allow 18 days to clear. 


Company purchase orders accepted, call for 
ior Urt n California residents add 
56 salas lax. 
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are low power. Our format software 
allows changeable interleaving that 
gives you noticeable s 

improvement over the standard XT 


drive. Both have the ability to run a - 


second drive from the controller, 
(Part Number 2nd-20HP $399), 
giving you 40 megabytes of stor- 
age for under $900. 


"The Goodies. . 


We give you some software that 
really enhances the use of a hard 
disk. ldir is the hard disk organizer 
that really makes DOS a snap, and 
our qu Qubie' version o 
ZyIndex, the super searcher ів 

so included. Easy to read manu- 
als make installation a snap. Of 


for freight, insurance, or credit — | 


сагаа. er part numbers PC20 © 
for IBM PC and compatibles. PC20- 
1000 for Tandy 1000, or HardPack | 
20. By popular demand we still. 


Нет the matc ashtray for just _ 
$450, (Part No. PCKIDDING) ^ 


E Гу ГА 
a mE d 
QUBIE 
Department B 
507 Calle San Pablo 

marillo, California 93010 
Inside California 
805-987-9741 
Outside California 


800-821-4479 


London (01) 223-4569 Sydney (02) 579.33; 
Paris (01) 321-8316 Canada (403) 434- 


Hours: M-F Ват - 3pm PTZ 
Sat Sam - 12pm 
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5 MEGABYTES DISK KITS 


10 MEGABYTES 
$475 
20 MEGABYTES 


30 MEGABYTES 
$675 


AT HARD 
DISK KITS 
33 MEGABYTES 
$750 


HIGH CAPACITY 
AT - XT 


HARD DISK KITS 
70 MEGABYTES 


$1995 
120 MEGABYTES 


TAPE BACKUP 
40 MEG INTERNAL 
MT40 $595 
40 MEG PORTABLE 
мт4ор $695 


TAPE BACKUP 
60 MEG INTERNAL 
мтво $795 
60 MEG EXTERNAL. 
MT60E $896 


TANDY 1000 
MULTI-FUNCTION 


CARD 
SERIAL PORT? 
DMA CONTR/ 

UP TO 512K RAM 


21 MEG HARD DISK 
FREE SCSI PORT 


THC-21 $675 
PCHC-21 $675 


MASTER MEMORY 
Y 


STEM 
HARD DISKS 


SCSI HOST 
ADAPTER CARD 
CONNECTS YOUR 

PC TO 7 OTHER 
DEVICES 
BCSI-1. $190 


CALL FOR OUR 
FULL LINE OF 


HALF CARDS 
COLOR GRAPHICS 
MEMORY CARD 
FLOPPY 
CONTROLLER 


ШТУ 


— il 


new! 


21 MEGABYTE 
SCSI 
HARD DISK CARD 


for your PC, AT or TANGY 1000 
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IMAGINE!!! MDI'S 21 MEGABYTE HARD DISK CARD 
simply plugs into your system and is ready to run!!! 
The hard disk card also contains o... 

“FREE SCSI PORT”: 
А SCSI port which allows you to tie (daisy chain) 
up to seven external (peripheral) devices to your 


t i 2 
s INCLUDED FREE 


Direct/Assist $4995 


R/Assist 34995 

Light Speed ا‎ ii | 
TANDY 1000 

SCSI Board *19090 HRRD DISH CRRD 


AN N 
NO СУА 
ast qe 


ORDER LINE 800-228-0891 
305-677-8333 
1 YEAR WARRANTY, 30 DAY MONEY BACK GUARANTEE 


Micro Design International, Inc. 


6566 University Boulevard, Winter Park, Florida 32772 305-677-6333 telex 332559 МО! ORLUD 


The TeleVideo Tele-286 is 
designed to be compatible 
with the IBM PC AT. Like the 
IBM. the Tele-286 is large 
and heavy, and its hard disk 
is hidden within the cabinet. 
with space for two floppy 
disk drives in the upper right 
of the front panel. Also like 
the ІВМ machine, the Tele- 
286 is based on the Intel 
80286 microprocessor, and it 
accepts an 80287 math co- 
processor. However, both 
processors in the Tele-286 
run at a clock speed of 8 
MHz—about one-third better 
than the IBM PC AT. 

For this review | used the 
Tele-286 Model 2 ($5395). 
which is roughly equivalent 
to the enhanced IBM PC AT. 
The Model 2 system includes 
one high-capacity floppy disk 
drive that holds 1.2 mega- 
bytes, a 44-megabyte hard 
disk, and 512K bytes of RAM, 
which can be expanded to 15 
megabytes. The monitor | tested was 
TeleVideos optional HRM-10O, a high- 
resolution monochrome graphics 
monitor. 


EXAMINING THE HARDWARE 
The system unit measures a whopping 
21 by 16 by 6.5 inches, and it will 
dominate any regular-size desk. You 
can open the case by removing four 
screws at the rear of the machine and 
sliding the cover forward. Inside, you 
will find eight expansion slots, two of 
which accept standard IBM PC 
boards. The other six are designed to 
accept boards made for the 16-bit bus 
of the IBM PC AT. The disk drive con- 
troller board is already installed in a 
slot. 

To the right of the expansion-card 
area is the power supply. In front of 


Inquiry 219‏ سه 


TELE-286 


BY WAYNE RASH JR. 


An IBM PC AT compatible 
with a standard 44-megabyte 
hard disk drive 


the power supply are the disk drives. 
The primary hard disk is mounted in 
the front center and does not show 
when the cover is in place. To the 
right of the hard disk drive, the sys- 
tem can accommodate two half- 
height floppy disk drives placed one 
above the other. Below the floppy 
disk drive locations is room enough 
for a concealed half-height hard disk. 
The system provides sufficient cables 
to support two floppy and two hard 
disk drives. 

The high-capacity floppy disk drive 
is similar to that of the ІВМ PC AT's—it 
can read from and write to a standard 
double-density (360K-byte) MS-DOS 
disk. Some other computers may have 
trouble reading data written by the 
Tele-286 to 360K-byte disks, however. 
since the tracks created by the high- 


capacity disk drive are more 
narrow than those used by 
double-density disk drives. 
TeleVideo also warns that 
floppy disks formatted on the 
high-capacity drive will not 
work on other machines, al- 
though they worked fine on 
my Zenith Z-IO0. To ensure 
disk compatibility, TeleVideo 
offers a standard double- 
density disk drive. 

The front of the machine is 
unremarkable except for the 
lack of the key-operated 
power switch that the IBM PC 
AT and most other compati- 
bles have. With the Tele-286, 
you have to be content with 
a rocker switch on the rear of 
the machine. 

On the rear, next to the 
power switch, is the power 
cord and an additional AC 
power outlet, which is the 
same kind used by the IBM 
monochrome monitor. Also 
on the back panel are con- 
nectors for the serial and parallel 
ports and the keyboard. Like the IBM 
PC AT. the Tele-286's RS-232C serial 
port uses a 9-pin connector, and the 
parallel port is Centronics-compatible. 

The keyboard connects to the com- 
puter via a six-foot coiled cord and is 
much like that of the IBM PC AT. The 
only difference worth noting is that 
the LEDs indicating the position of 
the Caps Lock, Num Lock, and Scroil 
Lock keys are on the keys themselves 
rather than the keyboard bezel. Like 
the IBM РС AT, the Tele-286's key- 
board is somewhat larger than that of 

(continued) 
Wayne Rash [r. (10431 Collingham Dr. 
Fairfax, VA 22032) is a member of the pro- 
fessional staff of American Management Sys- 
tems Inc., where he consults with the federal 
government on microcomputers. 
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Inquiry 391 for End-Users. 
Inquiry 392 for DEALERS ONLY. 


SHIPPING NOW 11! 


IPPING NOW II! 


L |The power of dBASE Ш 
U for the Macintosh has 
= arrived!!! 


Lig 


= | This new software product, 

© [named dMac IIT, is fully 

= |compatible with dBASE III 
and is three times faster. 


im. |%Мас III features a powerful 
AL |programming language that 
T offers its owners the ability 
С |to develop professional 

= business applications for 


| mmi 


= the Macintosh. 


= 

О |In addition, you can transfer 

< |vour dBASE III applications 

(9 jand databases to the Macintosh 

 |where dMac III will allow you 

D. |to use them without modi- 

О. fication, 

I 

lof course you can use dMac III 

=: along with the other popular 
Macintosh software products 

= [such as Microsoft WORD and 

2 Microsoft FILE. 


iii MON DNIddIHS iii MON DNIddIHS iii MON DNIddIHS 


Û |As a dMac III owner you get 
2 the best of both worlds. АП of 
a the features of the most popul: 
T programmable database for the 
(Л) (ІВМ PC plus the user friend- 
liness of Apple's Macintosh. 


FORMAT SOFTWARE 
11770 BERNARDO PLAZA CT. 
SAN DIEGO, CA 92128 
(619) 487-6946 


iii MON DNIddIHS 


REVIEW: TELE-286 


the IBM PC—meaning. of course, that 
some keyboard templates designed 
for the PC may not fit. 

TeleVideos HRM-100 monitor sells 
for $595 and comes with its own 
display adapter. which provides 
power and video signals to the 
monitor through one 9-pin connector. 
freeing your computer table of one 
more cable. You may want to check 
the pin assignments before you attach 
a monitor from another manufacturer. 
Another nice feature is its attached 
stand that allows the monitor to tilt 
and swivel. The display adapter allows 
the monitor to display color images 
as shades of green with a resolution 
Of 640 by 400 pixels. Its character set 
is crisp and much easier to read than 
that of the IBM. In fact. the clear 
characters coupled with the 14-inch 
diagonal measurement of the screen 
make for one of the best monitors I 
have used. 


SLOW STARTING 

The hardest part about using the 
Tele-286 is setting up the system and 
formatting the hard disk—tasks that 
can be made simpler with clear in- 
structions. Unfortunately, the instruc- 
tions provided with the Tele-286 are 
no help. 

The problem is letting the operating 
system know the system configura- 
tion—specifically, what kind of disk 
drives are installed in the unit. A 
special setup program stores that in- 
formation in a section of memory that 
is kept alive by a lithium battery, which 
also powers the clock. Without the 
proper configuration data. the hard 
disk cannot be formatted or used. 

First. 1 had to hook up the battery. 
The battery is attached to the side of 
the power supply with Velcro, and it 
has a connector that you attach to 
some pins on the motherboard—a job 
that requires a pair of long-nose pliers 
and a great deal of patience. 

When you connect the battery. you 
have to be particularly careful to 
choose the correct set of pins. The 
directions in the manual are less than 
explicit, and you might accidentally 
connect the battery to what appears 
to be a set of jumper pins on the disk 
controller only an inch away. The bat- 
tery connector will indeed fit onto the 


disk controller. and it would be an 
easy mistake to make. While | didn't 
want to find out what happens when 
a battery is connected to the disk con- 
troller, | suspect it's not good. 

Then | had to run the setup pro- 
gram. On the face of it, the process 
seems simple: you simply indicate to 
the setup program which disk drives 
are installed. But the setup program 
does not provide a menu of choices. 
And although the manual depicts a 
menu. the choices listed do not 
include a 44-megabyte hard disk, 
which is standard equipment on a 
Model 2. 

To make matters worse, the drive 
selections are listed by the number of 
cylinders and the number of heads on 
the disk—information that's not readi- 
ly available. It's not even clear whether 
the disk drive capacities that are listed 
are formatted or unformatted capac- 
ities. (The 44-megabyte hard disk in 
my review unit has an unformatted 
capacity of 53 megabytes.) After two 
weeks of frustration and telephone 
calls to TeleVideo, | managed to par- 
tition and format the hard disk, which 
took about an hour with the proper 
instructions. 


SOFTWARE COMPATIBILITY 
The Tele-286 comes with MS-DOS 3.1 
and GW-BASIC 3.1. Both of these are 
versions of the software offered for 
the IBM PC AT. Unfortunately, the ver- 
sion of MS-DOS | received could not 
access all 44 megabytes on the hard 
disk—it was limited to only 32 mega- 
bytes. which makes disk partitions 
necessary. TeleVideo says it has a 
modified version of MS-DOS 3.1 that 
will support all 44 megabytes, but 
none was available for this review. 
Like the IBM PC AT, the Tele-286 is 
not fully compatible with the IBM PC. 
For example, some versions of Micro- 
soft's Flight Simulator will not run on 
the Tele-286, nor will some games 
and educational programs. However, 
the most serious compatibility prob- 
lem is the Tele-286's failure to run 
Digital Research's Concurrent PC- 
DOS. However, every other IBM busi- 
ness program that І tried did run. 
This deficiency suggests there might 
be compatibility problems with other 
(continued) 
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Name 
Tele-286 Model 2 


Company 

TeleVideo Systems Inc. 
550 East Brokaw Rd. 

san Jose, CA 95150-6602 
(800) 521-4897 

(800) 821-3774 (California) 


System Unit Size 
21 by 16 by 65 inches 
45 pounds 


Components 

Display: Text 80 columns by 
25 lines; graphics resolution 
640 by 400 pixels with 
shades of green using 
optional TeleVideo HRM-100 
Keyboard: Detached 84-key 
IBM PC AT-style QWERTY 
keyboard with 10 function 
keys; Numeric/cursor-control 
keypad; LEDs in Caps Lock, 
Num Lock, and Scroll Lock 


keys 

Processor: 8-MHz intel 80286 
Memory: 512K bytes 
expandable to 15 megabytes 


Mass Storage 

44-megabyte hard disk drive 
1.2-megabyte floppy disk 
drive 


Expansion 

Six IBM PC AT-compatible 
plug-in board slots, two IBM 
PC-compatible plug-in board 


Software 
MS-DOS 3.1 
GW-BASIC 3.1 


Options 

Memory expansion 
360K-byte floppy disk drive 
Additional hard disk 

Color monitor 


Documentation 
Owner's manual 
MS-DOS 31 manual 
GW-BASIC manual 


Price 
Model 2 $5395 
HRM-100 $595 
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The Memory Size graph shows the standard 
and optional memory available for the com- 
puters under comparison. The Disk Storage 
graph shows the highest capacity for a single 
floppy disk drive and the maximum standard 
capacity for each system. The Bundled Soft- 
ware graph shows the number of software 
packages included with each system. The Price 
graph shows the list price of a system with two 
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disk drives, a monochrome monitor with con- 
nection apparatus and graphics capability, a 
printer port and serial port, 256K bytes of 
memory (64K bytes for 8-bit systems), the stan- 
dard operating system for the computers under 
comparison, and the standard BASIC intar- 
preter. Note that the Tela-286 Model 2 comes 
with 512K bytes of RAM and one of its two disks 
is a 44-megabyte hard disk drive. 
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The rear of the Tele-286 showing the power cord receptacle, monitor 
power cord socket, serial and parallel ports, and access slots for 
expansion boards with the TeleVideo HRM-100 monitor adapter 
installed. 


DISK ACCESS IN BASIC (SEC) 


The inside of the Tele-286 showing the floppy and hard disk drives, 
power supply, and main circuit board with expansion slots. 


BASIC PERFORMANCE (SEC) 


Ш E-a 


The graphs for Disk Access in BASIC show how long it takes to write 
and then read a 64K-byte sequential text file to a blank floppy disk. 
(For the program listings see BYTE's inside the IBM PCs, Fall 1985, 
page 195.) The Sieve graph shows how long it takes to run one itera- 
tion of the Sieve of Eratosthenes prime-number benchmark. The 
Calculations graph shows how long it takes to do 10000 multiplication 
and 10,000 division operations using single-precision numbers. The 
System Utilities graphs show how long it takes to copy a 40K-byte 
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file using the system utilities. (The Disk Copy test was nct run because 
our review unit had only one floppy disk drive.) The Spreadsheet 
graph shows how long it takes to load and recalculate a 25- by 25-cell 
spreadsheet in which each cell equals 1.001 times the call to its left. 
The spreadsheet used was Microsofts Multiplan. Tests on the 
Tela-286 were done using MS-DOS 31 and GW-BASIC 31. Our 
review system had 512K bytes of RAM, a 44-megabyte hard disk 
driva, and a 1.2-megabyte floppy disk drive. 


programs. You should have your 
dealer demonstrate any software you 
are considering using on a Tele-286. 


THE BENCHMARKS 
The machine's speed is noticeably 
good with programs such as WordStar 
2000, which is sluggish on the IBM 
PC. The benchmark tests support that 
feeling of speed. Memory-resident 
programs execute in one-third to one- 
fourth the time required on an IBM 
PC. Operations requiring floppy disk 
access execute in about half the time. 

Some of the benchmark times de- 
pend heavily on the type or format of 
the disk drive being used. For exam- 
ple. the load time for Multiplan took 
only about one second from the hard 
disk. (Of course, timing accuracy is 
limited at such short intervals because 
of the time it takes to actually start 
and stop the stopwatch.) 

Format and file-transfer times vary 
with the format in use. Naturally, for- 
matting the 1.2-megabyte high- 
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capacity disk takes longer than the 
360K-byte double-density disk. Also, 
file transfers took slightly less time 
with the high-capacity disk. 


CONCLUSIONS 
The Tele-286's most glaring weak 
point is its documentation. The prob- 
lems 1 had in getting the machine run- 
ning were entirely due to an inade- 
quate owner's manual. and the same 
problems await any user who tries the 
do-it-yourself route. Once you get past 
the problems with setting up the sys- 
tem, the owners manual improves 
some. The book is well illustrated and 
covers most routine activities ade- 
quately. There is also very complete 
coverage for such activities as adding 
additional disk drives and memory. 
The manuals for MS-DOS and for 
GW-BASIC are also adequate. It ap- 
pears that TeleVideo has simply 
reprinted the standard Microsoft 
manuals and has made no effort to 
expand or clarify them or to give ad- 


ditional instructions. As a result, new 
users will find the manual tough to 
understand at first, but experienced 
users will be disappointed by the lack 
of advanced programming support. 

Still, the Tele-286 performed most 
of the tasks | tried. endured frequent 
moves between my home and office, 
and persisted through days of con- 
stant disk-drive activity while 1 devel- 
oped a diagnostics program that ex- 
ercises the disk drives. 

There are a number of good reasons 
to consider the Tele-286. The stan- 
dard hard disk is considerably larger 
than that supplied with the IBM PC 
AT. The machine operates faster than 
the IBM, the monitor is easier to read, 
and it costs less. Cost may well be the 
major factor, since TeleVideo equip- 
ment is frequently sold at a consid- 
erable discount. While there are a 
number of IBM PC AT compatibles 
available, and more are on the way. 
it's difficult to find one much better 
than the Tele-286. m 


ADDANEW 
MERCEDES-BENZ 
TO YOUR EUROPEAN 
VACATION PLANS. 
AND SUBTRACT 
SOME OF THE COST. 


Plan to make European delivery of a 
new Mercedes-Benz part of your 1986 
European vacation plans. Select any 
1986 gasoline or diesel model? pick it 
up at the factory European Delivery 
Center—and embark on a deluxe driv- 
ing vacation. Avoiding costly rentals 
while saving on the price of your new 
Mercedes-Benz. Send coupon for a free 
European Delivery brochure today. 


* Subject lo availability. 


Send coupon to: МНМА86-5 
Mercedes-Benz of North America, Inc. 
Marketing Communications Division 

One Mercedes Drive, Montvale, NJ 07645 


Name и - 
Addre 
City 
Sale A 
©1986 Mercedes-Benz of NA., Inc., Montvale, NJ. 
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MAKE THE CONNECT 


Our Connection systems will solve your problem 
of trying to read and write diskettes or tapes from 
almost any computer system using your PC. 

The Diskette Connection is a hardware system 
that enables the IBM PC or compatible to read and 
write most 8 inch, 5% inch, or 3% inch diskettes. 

With our File Connection software programs you 
can transfer data files between most computer 
systems, including CP/M, DEC, Honeywell, Univac, 
IBM 3740, 5/1, 5/3, 5/23, 5/32, 5/34, 5/36, and 5/38. 

Our Word and Typesetting Connection programs 
use IBM standard Document Content Architecture 
(DCA-RFT] to transfer document files between 
most word processing and typesetting systems, 
including Compugraphic MCS, CPT, Displaywriter, 
OS/6, Multiset, NBI, Quadex, Xerox, and Wang. 


Inquiry 131 for End-Users. 
Inquiry 132 for DEALERS ONLY. 


ION 


Our Tape Connection system will read and 
write IBM or ANSI standard % inch 1600 BPI 
magnetic tape. A full size 2400 foot tape can 
store a 45 MByte file and be written in 6 minutes. 

Since 1982, we have supplied thousands of 
systems to customers around the world, including 
IBM, NASA, AT&T, Kodak, and General Motors. 

Our specialty is conversion systems and we can 
provide a solution to your problem. Call us today 
to discuss your requirements. 


This ad is one of a series featuring NASA missions. 
For a free poster, send us your written request. 


Box 1970 Flagstaff, AZ 86002 
(602) 774-5187 Telex 705609 


‚.. FLAGSTAFF ENGINEERING 


REVIEW 


Not long ago І was perusing 

BYTE and discovered an ad- 
vertisement for a $39.95 C 
compiler. | was struck by the 
potential value of a standard 
Kernighan and Ritchie C com- 

piler for the IBM PC for less 

than $50. Of course, it's wise 

to be wary about a software product 
that promises so much at such a value, 
so І ran both versions of Mix C down 
the guantlet. (They also make a version 
for 780 CP/M machines—I got the Kay- 
pro version and ran the CP/M bench- 
marks on a Kaypro 10.) 


WHAT YOU Do AND DON'T GET 
What arrived were two shrink- 
wrapped large blue-covered manuals 
of over 400 8'4- by 11-inch pages. 
Stuck within the pages of one of the 
manuals were two Kaypro-readable 
floppies, and within the other was one 
ІВМ PC-compatible floppy. The disks 
are not copy-protected, so you can 
make backups or copy the contents 
onto a hard disk (which | did for the 
Kaypro 10). It isn't possible to get all 
the files plus boot information onto 
a single floppy disk, even for the MS- 
DOS version. Fortunately, the manual 
saved me from having to experiment 
with the distribution of files onto 
multiple disks: there is a section in 
chapter | that gives a file-by-file list 
of the recommended disk arrange- 
ment. 

Many C compilers extend the com- 
piler across several programs that are 
executed in succession. Mix C's com- 
piler is an all-in-one file for the MS- 
DOS version and two for the CP/M 
version, a root file and an overlay. The 
disks also contain the Linker program 
and RUNTIME.OVY (both described 
below), as well as Mix C's library file, 
CLIB.MIX, and the standard 1/0 
header and library files: STDIO and 
STDLIB.H, respectively.. 
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BY RICHARD GREHAN 


A C compiler 


for the IBM PC that costs 


less than $50 


Other files present on the MS-DOS 
disk (and on the second of the two 
CP/M floppies) consist of programs 
used for code optimization—both 
speed and size—and source files. 
STDLIB.C, PRINTF.C, and SCANF.C 
contain most of the source code for 
the standard C system; you can actual- 
ly add or modify routines to these 
files and use them to create your own 
CLIB.MIX library file. 

What you dont get with Mix C is 
any assembly source code output 
from the compiler that might aid you 
in debugging programs. Nor do you 
get the ability to link object files writ- 
ten in assembly language with Mix C 
functions. Additionally, as you may 
have guessed, you don't get a sepa- 
rate assembler program with Mix С, 
as you do with some of the other 
popular C compilers. 

A peculiar program, CONVERT.COM, 
can be used, according to the manual, 
to convert object files to ASCII and 
back. | assumed that by this the 
manual meant CONVERT.COM could 
transform unreadable object code to 
text that was more or less understand- 
able and from which | could glean the 
machine code generated by the com- 
piler. However, what comes out of 
CONVERT.COM is a file consisting of 
streams of ASCII digits with function 
names sprinkled throughout. The only 
apparent use of an ASCII object file— 
as outlined in the manual—was that 
it provided a means for you to actual- 
ly use a text editor to cut and paste 
functions from one object file to an- 
other. This seems to me to be at best 


an abstruse exercise, and it 
certainly gets you no closer 
to the generation of machine 
code that would be useful for 
debugging. 


COMPILING 

Producing an executable pro- 
gram from a source code file is 
typically an easy two-step process 
with Mix C; you simply execute the CC 
program to generate an object file. 
then execute Linker to create the final 
COM file, There are, however, a varie- 
ty of options available that enable you 
to optimize the resultant code for 
either space or speed. 

Executable files created as de- 
scribed above do not contain low- 
level run-time routines (system JO, for 
example) and as such they require the 
presence of a run-time support file 
called RUNTIME.OVY. The obvious 
advantage of this arrangement is that 
the resultant .COM files are smaller: 
a disk with numerous program files 
will show a real space savings due to 
the factoring out of common system 
routines. You can, however, request 
Linker to include run-time support in 
the resulting .COM file and so elimi- 
nate the necessity of moving RUN- 
TIME.OVY about with all your C pro- 
grams. Any gain in execution time is 
almost negligible, as demonstrated in 
the benchmarks, but the ability to 
create programs not requiring the 
presence of RUNTIME.OVY is certain- 
ly a necessity for anyone considering 
marketing products developed with 
Mix C. 

If you are really cramped for space. 
you can optionally replace RUN- 
TIME.OVY with SMALLCOM.OVY. 
This is a file identical to RUN- 

(continued) 
Richard Grehan is a BYTE technical editor. 
He can be reached at One Phoenix Mill Lane, 
Peterborough. NH 03458. 
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Мате 
Mix С 


Туре 
Language 


Company 

Mix Software 

2116 East Arapaho 
Suite 363 

Richardson, TX 75081 
(214) 783-6001 


Computer 

PC-DOS and MS-DOS machines (DOS 
version 2.0 or later) and CP/M BO (version 
2.2 of later) 


Documentation 
Mix C reference manual, bound, 400+ 
pages 


Price 
$3995 
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TIME.OVY except that it is missing 
routines for long and floating-point 
data types. 

Two programs provided with Mix С, 
Shrink and Speedup, allow you to op- 
timize an object file for size or speed. 
respectively The documentation is 
mysterious about the internal goings- 
on of Shrink, and | wasn’t very im- 
pressed with its results. Speedup, 
however, improved execution times 
remarkably and at a small expense of 
space, The manual indicates that 
Speedup will have its most dramatic 
effects on integer arithmetic. 

| ran the benchmarks with Speedup 
and Shrink files; you should note for 
these particular benchmarks I did in- 
clude run-time support in the final 
executable files and that | did not 
speed up or shrink the system library 
code. 

| was curious about the effects of 
speeding up and shrinking a file, so | 
tried running both programs on the 
Sieve object code on the IBM PC. 


After shrinking and then speeding up. 
Sieve weighed in at 13,058 bytes and 
ran in 20 seconds; after speeding up 
and then shrinking, Sieve was 13.064 
bytes and ran in 21 seconds. | won't 
even begin to try to explain the sig- 
nificance of the figures, but ! would 
like to know what those 6 bytes are. 


LINKER 
Not only does the Linker program 
operate similarly to other object code 
linking programs of its kind (Micro- 
soft’s Link, for example). but if you 
simply execute Linker with no file- 
names as arguments, it enters a spe- 
Cial menu-driven mode. Commands 
from Linker's menu allow you to selec- 
tively load object files, specify 
libraries to search for unsatisfied ref- 
erences, and build executable files. 
There is even a timesaving Find All 
command that will search and re- 
search a library file until all references 
have been satisfied. (The necessity for 
(continued) 
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UCAD/BASIC is a professional quality CAD program with 
source code supplied fully documented in BASIC. Create any 
2-dimensional drawing using simple keyboard commands. Use 
real physical units - feet, millimeters, etc. Move a cursor 
around the screen with X,x Y and y keys. Coordinates are 
printed on the screen as it moves. Place node points, connect 
by solid or dashed lines, arrows or dimension lines, draw 
circles and arcs, add text, symbols and dimensions. Fit 
curves through node points with a unique B spline curve 
fitting routine. Create standard shapes and store on disk. 
Recall and place them anywhere on the screen. Scale 
drawings, rotate, store on disk, dump to a dot matrix printer 
or pen plotter. CAD/BASIC is the perfect low-cost solution for 
professionals and educators. 
IBMpc(64K) CAD/BASIC- $120 
MAC(512K) CAD/BASIC- $120 
IBMpc/Hewlett Packard 7470A Interface- $50 
IBMpc/Houston Instruments 595 Interface- $50 


2-100 CAD/BASIC- $120 


Kern International, Inc, PO Box 1029, Duxbury, MA 02331 
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Designer's a 3-dimensional CAD program with source 
code supplied fully documented in BASIC. Interactively create 
3D drawings with keyboard commands. Move cursor with 
X.X, Y,y and Z,z keys. Real physical coordinates (feet, 
millimeters, etc) printed on the screen as cursor moves. Place 
node points and connect by lines. Fit curves with automatic 
3D B-spline routine. Move a point and all drawing elements 
move with it. Rotate, translate, scale, store drawings on disk. 
Recall and display up to 5 drawing simultaneously. Add 
physical data to drawing elements such as weight, inertia, 
resistance etc. to create a true graphics data base. “.. 
inexpensive, versatile, a very powerful design 
package..can do things Autocad can't. "- 
Boatbuitder Magazine. 

IBMpc(64K) Designer- $120 2-100 Designer- $120 

MAC(512K) Designer"- $120 C Apple Designer"- $120 

IBMpc/Hewlett Packard 7470A Interface- $50 

IBMpc/Houston Instruments 595 Interface- $50 


(617)826-0095 
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This is all you'll 
ever need to use the 


System 488 Instrument 
Control Computer. 


If you need to solve engineering 

problems you want System 488™. 

System 488 is faster than an IBM 

PC/AT® and more powerful and 

flexible than dedicated inscrument 

controllers. System 488 is com- | 
plete and ready co run when it ar- | 

rives, yet there's plenty of room 

for future expansion. a 


Ready To Use i 


Finally, an IBM PC/AT® compat- 

ible designed for engineering ap- 

plications. System 488 is packed | | 
with all of the hardware and soft- 

ware you need to meet a tight (3 
schedule on a low budget. 


Hardware 


E Q 
8 MHz 80286 Buil 
512 RAM = [-Ш... 
Serial and parallel 
Floppy disk drive T" not 


[EEE-488 interfa dd d 
мао diy inerte ACOCO ОП, 


Monochrome monitor 


Easy To Use 


System 488 was designed for you. 
Our Co-Operator™ software and 
help windows are included co put 
problem solving information on 
your screen at the couch of a key. 


High Power, Low Price 


System 488 has the power you 
need, backed by a technical staff 
that can give you straight answers 
to tough questions. 

The complete system is just 


$3980. 


Call today 

Capital Equipment Corp. 
99 South Bedford St. #107 
Burlington, MA. 01803 
(617)-273-1818 


Software 


MS-DOS and BASIC 
Superkey® 
Full feature wordprocessor 
hp85 graphics emulation 
IEEE-488 applications library 
Co-Operator™ 


Superkey is a trademark of Borland Intemarional. IBM PC/AT із a trademark of ІВМ. Inquiry 58 


this is as follows: Suppose the Linker 
is searching a library file for routine 
A. It locates routine A and links it into 
the final run-time code. However, rou- 
tine A calls routine B, which is defined 
in the same library. but appears 
before routine A. Linker will have to 
make another pass through the library 
to find routine B. The Find All com- 
mand tells Linker to make multiple 
passes through the library file as re- 
quired.) 

Linker's Build command offers addi- 
tional options: You can specify how 
much stack space the execution file 
will be allotted and whether or not it 
will include run-time support. 

A special section in the manual de- 
scribes the mechanics behind over- 
lays and how you command Linker to 
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create overlay files. This is a tricky pro- 
cess and requires that you give some 
forethought to how your program will 
juggle overlay modules in memory, 
but the instructions are laid out in a 
step-by-step fashion and | had no 
trouble building several programs 
with overlays. 


MACHINE LANGUAGE INTERFACE 

Arising out of the fact that Mix C 
operates with its own pecutiar format 
for object files are the difficulties you 
face when you try to interface a C pro- 
gram to an external routine. Specifi- 
cally, the object file of an assembly 
language program processed through, 
for example. the MS-DOS MASM as- 
sembler (an equivalent example for 
CP/M would be the M-80 assembler) 


Table 1: Benchmarks for Mix C run on a Kaypro 10. The benchmarks were 
run on the Kaypros hard disk. Also, the benchmarks using Speedup and Shrink 
did include run-time support. Note that no compile times were given in the last 
three sections, as these compilations required considerable operator intervention. 
The benchmark programs are available on BYTEnet Listings, (617) 861-9764. 


Mix C Benchmarks — Kaypro 10 
Without Run Time Support Included 


cannot be linked to the object file of 
a C program created by the Mix C 
compiler. Also. the Mix C compiler 
provides no #asm directive found on 
many other C compilers for in-line 
assembly source code. 

This means that if you have some 
module that requires coding in as- 
sembly language. you are faced with 
either hand-assembling your code in- 
to an array or explicitly poking it into 
memory from some external file. 

However you manage to get a ma- 
chine language routine into memory. 
at least Mix C provides functions for 
transferring control to your routine. 
You call your machine language sub- 
routine using functions asm() and 
asmx(), and these functions accept 
arguments used to transfer the con- 
tents of the CPU registers to and from 
the routine. ; 

Mix C also includes functions for 
calling the operating system's BDOS 
directly from C. The MS-DOS version 
of Mix C has functions for calling the 
BIOS (specifically, the IBM PC's BIOS, 
though most compatibles have identi- 
cal BIOS entry points) in addition to 
functions for controlling system firm- 


Benchmark Compile time (seconds) Execute time (minutes:seconds) File size (bytes) 


Sieve :39 3:22 13056 
Fib :41 16:09 4864 
Intmath :51 2:28 5120 
Sort :56 5.31 9216 
Fileio :58 9:02 6016 


ware such as the cursor and sound 
channels on the IBM PC. 


DOCUMENTATION 

The Mix C manual is a large bound 
volume that actually consists of five 
manuals in one. It begins with “Get- 
ting Started." a 19-page guide to the 
basics of using the Mix C package. 
This section touches on some of Mix 
C's optimization abilities and how to 
manipulate heap and stack space. 

The "Tutorial" section follows, and 
it is an admirable 120 pages including 
an index. | was especially impressed 
by the range of topics covered; these 
include pointers, dynamic memory 
allocation, and structures. The level of 
presentation seems aimed for inter- 
mediate programmers. 

Next is a 178-page reference man- 
ual that also contains an index. It is 
a robust guide to the use of C in gen- 
eral, dealing primarily with the stan- 
dard function calls. “Functions.” the 
99-page section that follows. includes 
descriptions of the other functions 
that Mix C supports: UNIX functions. 

(continued) 


With Run Time Support Included 

Benchmark Execute time (minutes:seconds) 
Sieve 3:22 

Fib 16:09 

Intmath 2:28 

Sort 5:31 

Fileio 9:02 


Using Speedup 

Benchmark Execute time (minutes:seconds) 
Sieve :41 

Fib 13:23 

intmath 1:14 

Sort 3:42 

Fileio 8:46 


File size (bytes) | 


31232 
23040 
23296 
27392 
24192 


File size (bytes) 


31488 
23168 
24320 
28160 
24960 


Using Shrink 
Benchmark 


Execute time (minutes:seconds) 
Sieve 3:31 
Fib 15:57 
Intmath 2:33 
Sori 5:34 
Fileio 9:04 


Fite size (bytes) 


31232 
22912 
23168 
27392 
24192 
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Multiuser & LAN Solutions 
For IBM PC/XT/AT 
С^ 


x ee gr з= 
a 3 — Tiu 


$ Ll т - 


TNE ү: 
даза | 


| MULTIUSER | LAN | WORKSTATIONS 


| KT-7/PC? PC Work-a-like Terminal | K-Net? Local Area Network | KW-1 8088, 4.77 MHz, 512 Kbytes | 
| Compatibility: Multilink Advanced? | Compatibility: NETBIOS, Token- | Retail price: $095.00 | 
| PC-Slave /164 Ring! software, (Advanced | KW-2 8088-2, 8 MHz, 512 Kbytes 
Display: 80 x 25, IBM PC character Netware!! 8/86) | Retail price $1,195.00 
set, PC look-a-like attributes, 1á" | Data Rate: 1 million bps | 
green or amber Cable: Twisted-pair/phone wire | KW-3 e 6 or 8 MHz, 
| Keyboard: AT style std. IBM Distance: Up to 4000 ft. аан 640 ne aos " 
| scan/ ASCII codes. 5161/AT and Addressable users: Up to 255 etail price 1,99%. 
RT style opt. Physical: Half-sized card | All the above include: monochrome 
| Pages of memory: 1 std. 2 or 4 opt. | Operating systems: | monitor with video board, AT style 
Communications: 2 bi-directional | PC-DOS!/ MS-DOS 2.0 or later | keyboard, 8 slots, built-in K-Net? 
RS-232C serial (data & printer) | Dedicated file server: Not needed with remote boot, upgradeable to 
| ports ' | Message communication: “complete” PC. 
Operating systems: works wit Interactive i 
| PC-DOS!, MS-DOS, ОМХЅ | Multiuser solutions supported: (800) 828-8899 CA 
UNIX?, XENIX5, THEOS! PICK? | Multilink Advanced? (408) 436-6550 (In CA) 
| and Concurrent DOSY. PC-Slave / 164 | 1705 J unction Ct, Bldg. #160 
| Retail price: $695.00 | Other features: electronic mail, net- | San Jose, California 95112 
| QUARTET? 4-port 1/0 card, work data management, and = - 
| 85-2320 p-—-— | AHimtron | 


| 
Trademarks: ИВМ ?Kimtron Software Link ‘Alloy "Microsoft Quantum Bel! Labs "THEOS Software PICK Technologies “Digital Research "Novel! © Copyright 1986 
by Kimtron Corp. 
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REVIEW: MIX C 


Table 2: The same benchmarks run on a dual-floppy IBM PC using PC-DOS 
version 2.0. 


Mix C Benchmarks — IBM PC Version 
Without Run Time Support Included 


| Benchmark Compite time (seconds) Execute time (minutes:seconds) File size (bytes) 


Sieve ‘38 
Fib :40 
Intmath :51 
Sort :55 
Елено :58 


With Run Time Support Included 
Benchmark 


3:20 
12:14 
1:46 
4:56 
8:54 


Execute time (minutes:seconds) 


4682 
5017 
9122 


12921 
5922 


File size (bytes) 
| 
| 


Sieve 3:23 31628 

Fib 12:12 23389 

intmath 1:45 23724 

Sort 4:55 27829 

Fileio 8:48 24629 
Speedup 

Benchmark Execute time (minutes:seconds) File size (bytes) 
Sieve 20 31771 

Fib 3:51 23675 

lntmath 11 24002 

Sort 1:07 28489 

Fileio 7:55 25406 

Shrink 

Benchmark Execute time (minutes:seconds) File size (bytes) 
Sieve 3:28 31571 

Fib 12:00 23355 

Intmath 1:47 23581 

боп 4:58 27770 | 
Fileio 8:49 24569 
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functions specific to the operating sys- 
tem (MS-DOS or CP/M-80}, and a spe- 
cial chapter on functions for direct 
communication to the IBM PC BIOS. 

Finally, the 17-page "Tools" section 
is a close look at the Mix C's software 
components. It is really an extension 
of the first section, with the addition 
of a description of the overlay mecha- 
nisms provided with Mix C. 


CONCLUSION 
| ran the benchmarks on a Kaypro [see 
table 1) and an IBM PC dual-floppy 
system with 512K bytes of memory 
(see table 2). For the Kaypro. І ran all 
the benchmarks on the computer's in- 
ternal !0-megabyte hard disk. There 
was no 8087 math coprocessor in the 
IBM PC; in fact, if Mix C provides 8087 
support, it isn't mentioned anywhere 
in the documentation. 

Compared with other C compilers 
| have seen, Mix C doesn't break any 
speed records. Devoted programmers 
will be unhappy with its inability to 
generate machine source code, the 
lack of a compiler directive for in-line 
assembly code. and the fact that ob- 
ject files created by other compilers 
or assemblers cannot be linked with 
Mix C object files. 

Still. the compiler supports the 
K & R standard. it works, and it is cer- 
tainly affordable. Therefore, І am will- 
ing to overlook its inadequacies. Ш 


GRAPHICS FOR WYSE 


> |-300 Graphics field upgrade for Wyse Technology's WY-50, 


WY-75 terminals 


> True Tektronix 4010/4014 graphics emulation 
= 1024 by 800 pixel display, 1,000,000 pixels per second vector 


drawing rate 


Zoom, pan, rich native command set, hardcopy capability 
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THE “QUETWRITER" PRINTER'S 


eiie двар THAT 
MAK R WHISPER-«QUIET 
HIGH ra ` SA B PRIN FENG. : 

БЕ 601127? ом, \ " bun A ЦЕ 

AlL- Ponte: = i QUA а ad | 

APPEESSABLE \ MN QM 

GRAPHICS FOR A - 

SHARP DETAIL. 


| 7 MODULES ALLOW Fore W 
ApvanceD Es er RIBBON PRODUCES, QUICK CHANGES OF TYPE FACES 
АЕК RICH PRINTING, 


WORKS WITH ALL IBM Poe's 
AS WELL AS MANY OTHER 


Fiessm mein Feat mulli 8B... 
reopens ог неры le ч = — ee — vM, == сакт) 
A 


ыа ыр бычан, arbatai = 
abdlition. тазаа Lo ا ای‎ on eugrang p^r 


M The Reve my pei LES os weenie, pleas Give me a ral] l 


- — Hu وس‎ 


Mu t à : - = — ш == ше —— с m — 
eri لشیم‎ Ano» E ТТ Y fé Ca SR) crm bog + чалуга = баг ee lee 
а ре а ICM E, na. Ad AAP FECE PC MOT shapi ا‎ бү, EARE PEATA М SEN LEB EE IPTE YR Y SEE cO Сүз р CA M а РЕ my TOM ۴ YT 
hi 1 dut 2 As: м arent ATA AVS rats: ЖО CK ir gg) UE áF E ME SEES ME AMAN: ANS 14 8 Ata EES T EIR ^ is RUE NUN m n 
i; "LLL b à bru, oer ntt To DC" a t us He 
for whisper- Met ea od Ede and text. 


Quality. That's the word that The *Quietwriter" Printers family of personal printers. 
springs to mind when describin other qualities? Speeds of upto АП designed to serve a single 
the *Quietwriter" Printer Model 2. 60 characters per second, depend- purpose: To give everything you 
Itsletter-quality printing, for ing on pitch and application. And do the finishing touch. 
example, gives you all the crisp- interchangeable plug-in fonts that For the authorized IBM dealer 
ness and deep, rich gloss of IBM support the full 252-characterset ог the IBM Product Center nearest 


Selectric® Typewriter printing. of the IBM Personal Computer. you—or for free literature—call 
The quality of its high-resolution (Perfect if you need ou n in ] 800 IBM-2468, Ext. LC/104. 
em makes for full curves more than one type style Or contact your IBM marketing 

and sharp detail. And, of course, The IBM «ену i representative. 

its whisper-quiet operation im- Printer attaches to IBM PCs and to —— ож 

proves the quality of your work many other personal computers. Е Е === 
environment. And it’s part of our growing SSS ТП nquiry 157 


IBM Personal Printers... The Finishing ‘Touch 


No hysteria. No panic. No 
reports of data loss. No won- 
der more than 15,000 Alpha 
Micro users have chosen our 
Videotrax" backup technology 


over streamer tape or floppies. 


The best news is its now 
available for the IBM” PC-AT, 
XT and true compatibles. 

BETTER TO BE FAIL-SAFE 
THAN SORRY. 

Exhaustive testing and 
long term use of Videotrax 
technology prove it more 


reliable than = 4 УРЕ 


DIEM Р 
BERE the controller 


ENSE hoard into any 
1 expansion siot 


option available. 
Even more reliable ^ 
-— hard disk you're 


up. 

At the heart of the system 
is a patented video tape con- 
troller board that employs 
a standard video cassette 
recorder for copying data. 
Which means Videotrax offers 


the sophisticated technology of 


todays VCRs. And the AEN 


15,000 SAVED FROM CRASH. 


ability of a durable consumer sette at less than a third of the 
good. cost of streamer tape. 


EASY DOES IT. Of course, if you ever require 
If you own a VCR, you service, your authorized Alpha 
already own half the system Micro dealer and our world- 
And you already know how | wide network of factory service 
to use it. Or you might opt for А — will provide С, 
the complete subsystem Pp Wu "c D | 
(controller board ggi | or тоге miorma- 
plus enhanced 48 tion on how Video- 
CR) and a trax can keep you off 
experi- '* ` the crash course, call 
ence the . your local dealer or 
Alpha Micro at 
lar torn 1-800-992-0779 
cheap easy o fin (in California call 
1-800-821-0612). 
joy of its 


automatic, анаи d backup 
= ЕЛЕ ЫЙ I KAA 


capabilities. 


Either way, our menu driven DATA BACKUP FROM 
software, clear documentation ALPHA MICRO. 
and wide range of backup 
modes keep it simple: Insert 
a blank video cassette tape 


and follow the directions that 
appear on your screen. 

You can copy or restore your 
entire hard disk, specific files, 
or only files modified since the 
last backup, while the system 
busily self-monitors for proper 
functioning. 

And for the price of taping 
your favorite TV shows, you 
can record your most valued 
computer data. Up to 80MB 
can be stored dbi single cas 


Headquarters: 330! Sunflower, РО Box 25059 Sania Ana, СА 92799 © 1956, Alpha Microsystems. All rights reserved. ІВМ is а veyistered budemark 
European 


Corporale 
Business Machines UK. Headquarters: Berkshire House 56 Hershel St, Slough, Berkshire Great Britain. 
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of internaBonal 
Headquarters: 130 Chaussee de la Hulpe, Вох 14 1050 Brussels, Belgium. 


inquiry 15 


FOUR MIDI INTERFACES 


BY ROGER POWELL AND RICHARD GREHAN 


Let's assume you have a per- 
sonal computer and you 
want to connect it to a MIDI- 
equipped keyboard or other 
instrument. One of the first 
things you will need is inter- 
face hardware to send your 
MIDI signais through your 
computer, The MID! specification re- 
quires a current-loop serial interface 
operating at 31,250 bits per second. 
so it is going to take something more 
than just retrofitting an RS-232C port. 

In this article. we will look at four 
MIDI interfaces currently available for 
some of the most popular microcom- 
puters. The TDS-AP for the Apple 11+/ 
lle and the TDSC-64 for the Com- 
modore 64 are from Syntech Cor- 
poration. The MPU-401 for either the 
ІВМ PC or the Apple II machines is 
from RolandCorp. The MIDIMAC for 
the Macintosh or Mac Plus is from 
Opcode Systems. The interfaces all in- 
clude at least a high-speed UART with 
some sort of clock-generation cir- 
cuitry, a buffered output stage, and an 
optoisolated input stage. (The MIDI- 
MAC is an exception; it requires no 
special UART, since the Macintosh's 
seríal ports can operate well above 
the speed required by MIDI.) How- 
ever, most of the interfaces we'll look 
at in this article add extra features 
such as drum machine trigger signal 
outputs and tape synchronization in- 
puts and outputs. 

Of course, if you are an Atari ST 
owner, you are probably reading this 
with a bit of smugness, because the 
Atari ST has built-in MIDI ports. 


TDS-AP 

Syntech Corporations TDS-AP is a 
MID! interface on a board that plugs 
into the Apple 11+ЛЇе. It includes a 
pair of DIN jacks—one for MIDI in and 
one for MIDI out—as well as five mini 
phone jacks: tape in, tape out. foot- 


MIDI interfaces for the 


Commodore 64, IBM PC, 
Macintosh, and Apple 11 family 


switch. clock out. and start/stop. 

The tape-in and tape-out jacks allow 
for synchronization with a tape deck. 
If you have a multitrack tape recorder, 
you connect the tape-out signal to a 
line-in signal on a track of your tape 
machine: this track will become the 
click track. You then program whatever 
MIDI software you're running to out- 
put a sync tone and record this on the 
click track. Now connect the line-out 
signal from the click track to the tape- 
in port on the MIDI interface, and the 
sync tone that you have just recorded 
becomes the master clock for the sys- 
tem when you begin to record onto 
the other tracks of your tape recorder. 

You can opt for some hands-off event 
control by attaching a footswitch to 
the TDS-AP's footswitch jack. For ex- 
ample, we tested the interface with 
multitrack recording and sequencer 
software that enabled us to halt the 
recording process by pressing the 
space bar or footswitch. If you have 
both hands busy on a synthesizer's 
keyboard, it's much easier to operate 
a footswitch than an Apple II's space 
bar. 

The clock-out and start/stop lines of 
the interface can be used to drive a 
drum machine. The clock-out line con- 
nects to the clock-in line of the drum 
machine. and pulses on this line con- 
trol the machines tempo. The start/ 
stop line—just as its name implies— 
provides trigger signals to begin and 
halt whatever sequence you have 
programmed into your drum machine. 
Of course, you could also use the 
clock-out and start/stop lines to con- 


trol a sequencer. 

The clock-out and start/ 
stop lines add features that 
may not be immediately ap- 
parent. Not only do they per- 
mit you to control drum ma- 
chines that are not equipped 
with a MIDI interface, but 
they provide a direct control path to 
a drum machine that might otherwise 
be at the end of a line of daisy- 
chained MIDI devices (and would 
therefore suffer from signal-transmis- 
sion delays]. They also alleviate the 
problem that arises if you don't have 
enough MlIDI-thru connectors avail- 
able and are unable to hook the drum 
machine into the MIDI circuit at all. 

The TDS-AP's documentation is a 
small 10-page pamphlet filled mainly 
with simplistic diagrams showing how 
to connect the interface to a tape 
deck a drum machine, and a se- 
quencer (they presume you already 
know how to connect the MID! ports 
to whatever musical instrument you're 
using) We were happy to find an 
elaborate description of the pro- 
cedure you must go through to create 
a click track. We rate the documenta- 
tion as adequate: It provides you with 

(continued) 
Roger Powell (Magnetic Music. POB 328, 
Rhinebeck, NY 12572) is a professional 
musician and computer programmer. He fas 
been involved with music synthesis as a con- 
sultant for the Moog Synthesizer Company 
and Bell Laboratories, where he was intro- 
duced to computer music. A long-standing 
member of Todd Rundgrems band Utopia, 
Roger has also played keyboards for David 
Bowie and Meat Loaf and fias released two 
solo synthesizer albums. Roger has been pro- 
ducing his own line of MIDI-related software 
tools for music, including Texture. a 24-track 
MIDI sequencer for the IBM PC. Richard 
Grehan (One Phoenix Mill Lane. Peter- 
borough, NH 03458) is a technical editor 
at BYTE. 
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AT A GLANCE 


TDS-AP 
DS-AP 
TDSC-64 
DSC-64 


TOS-AP: for Apple Il + /lie, 
with tape and drum sync 
DS-AP: for Apple II + Ле, 

with drum sync only 
TDSC-64: for Commodore 64, 
with tape and drum sync 
DSC-84: for Commodore 64, 


MPU-401 


Ihe IBM PC 
MIF-APL: Interface 
card for the Apple Il 


with drum sync only 


Syntech Corporation 
23958 Craftsman Rd. 
Calabasas, CA 91302 
(818) 704-8509 


Documentation 


RolandCorp U.S. 
7200 Dominion Circle 


(213) 685-5141 


10-page pamphlet included 


Technical documentation for any 
of Syntech's interfaces $5 


TDS-AP 
DS-AP 
TDSC-64 
DSC-64 


Prices 


just enough to get going. If you are 
a programmer anxious to do some 
MIDI application software of your 
own, Syntech will send you the TDS- 
AP's technical documentation for an 
additional $5. 


TDSC-64 
The TDSC-64 MIDI interface for the 
Commodore 64, also from Syntech 
Corporation. is functionally almost 
equivalent to the TDS-AP interface (in 
fact, the same manual is packaged 
with both devices]; the only major dif- 
ference is that the Commodore ver- 
sion does not have a footswitch jack. 
The TDSC-64 is about the size of a 
deck of playing cards and plugs into 
the Commodore 64's cartridge expan- 
sion slot. It has three DIN jacks and 
two mini jacks. One DIN jack is MIDI 
in, another is MIDI out, and the third 
carries the clock-out and start/stop 
signals. The phone jacks provide con- 
nections for tape in and tape out. 
The third DIN connector mentioned 
above is compatible with Roland 
drum machines, but with some minor 
cable building you should be able to 
adapt the TDSC-64 for use with other 
brands of drum machines. You have 
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MPU-401 
MIF-IPC 
MIF-APL 


$199.95 
$129.95 
$199.95 
$129.95 


to bring out the clock-out and start/ 
stop signals to a pair of phone plugs. 
Fortunately, the pin assignments for 
the DIN connector, along with a brief 
construction guide, are provided in 
the manual. 


MPU-401 

Roland has been manufacturing the 
MPU-401 MIDI interface in versions 
for both the Apple and IBM PC for 
about three years. The package con- 
sists of an internal interface card that 
is specific to the host computer bus 
(called the MIF card), a multiwire 
cable with DB-25 connectors, and an 
external box (the MPU or MIDI pro- 
cessing unit] containing the actual 
MIDI serial hardware and custom sup- 
port circuitry. |Editors note: For more in- 
formation on the MPU-401, see "A MIDI 
Recorder” by Donald Swearingen in BYTE's 
Inside the IBM PCs. Fall 1985.| The 
MPU-40l was designed to offload tim- 
ing and synchronizing operations 
from the computer and is, therefore, 
known as an intelligent interface as 
contrasted with other passive, UART- 
only devices used for MIDI commu- 
nication between synthesizers and 
computers. However, the MPU-401 


MPU-401: External processing 
unit, requires interface card for 
attachment to host computer 
MIF-IPC: Interface card for 


Los Angeles, CA 90040 


MIDIMAC 


MIDIMAC: one in, three out 
MIDI interface for Macintosh 


Opcode Systems 
707 Urban Lane 
Palo Alto, CA 94301 
(415) 321-8977 


MIDIMAC 

MIDIMAC version for 
Mac Plus 

MIDIMAC upgrade lor 
Mac Plus 


$125 
$175 
$50 


may also be used in UART mode for 
applications that do not require the 
additional intelligence that the custom 
ROM and timers provide. Straightfor- 
ward jobs like sending and receiving 
bulk voice data to and from synthe- 
sizers can easily be accomplished 
using only the basic UART. 

For applications such as recording 
and playing MIDI data sequences 
back, the MPU-401I provides eight 
programmable timers and circuitry for 
interrupting the host computer to ini- 
tiate data transfers. Normally. each 
timer is associated with a single track 
of MIDI data to be sent from the host 
to the MIDI receiving channel of an 
external synthesizer. As data is con- 
sumed by the receiver, the timer for 
that track will interrupt the host com- 
puter and request new information. 
This information packet starts with a 
timing byte to indicate an entry delay 
for the MIDI event that follows. The 
timer is armed with a countdown and 
will not send the MIDI packet until the 
count reaches zero. Thus. the MPU- 
40] acts as an event scheduler and 
allows the host computer to do other 
tasks in the foreground. such as dis- 

(continued) 


State of the Smart. 


SmarTEAM 2400 


* Bell 103/212A, CCITT V.22, V.22 bis (V.21 optional) 
" Auto speed selection (300. 1200 or 2400) 

* Auto answer, auto dial (lone or pulse) 

* Hayes compatible 

* Call progress detection (dial lone, ringing. busy) 

* Speaker with volume control 

* B LED status indicalors 

* 6 self les! modes 

“2 YEAR WARRANTY 


SmarTEAM 2400B 


Short card version of SmarTEAM 2400 
for IBM PC, XT, AT and compatibles. 
Communication software included. 


SmarTEAM V.21/22 


SmarTEAM 1200BH 


SmarTEAM 1200AT 
(BELL) (BELL) (CCITT) 
" ‚ Half card for IBM PC. XT, AT and 300. 1200bps full duplex 
100% compatible with Hayes 1200 plus — а \ 
i ' patibles. Communication software included. Hayes commends compatible. 
ean <= eon Шз, 300, 1200 full duplex. 


ringing, busy). 300, 1200 full duplex. 
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19209 Partenia 5! Sie D Tel: 3-728181? TLX: 02:78000 
Northridge, CA 91324 
HEAD OFFICE: TEL: (818) 993.0195 SOUTH. ABECA: 
SPARTAN MICRO MANAGEMENT 


TEAM TECHNOLOGY INC. х 61819037207 SPARTAN MICRO 


IOF, 270, NANKING E. RD., SEC. 3, TAIPEI. 
КЕ, РЫР. ж Hayes a a герцин vademark of Hayes Microcomputer Producis, Inc. 
ж IBM PC XT AT ore tegmsered trademarks ol Inurnabonal Busness Mach«nes Corp. 
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Get the Picture with 
COLORPHOTOBASE 
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SONY 


Now you can open up a whole 
new dimension in data base 
applications by merging real-life 
color pictures with popular data 
base management systems. 
Pictures of people, products, 
diagrams, maps, company logos — 
whatever you want to photograph 
— can be integrated with your 
data base. Consider these typical 
applications: 


Security — verify those employees 
who have authorized clearance to A: - Р 
limited access areas. A data base У a o 4 
containing employee pictures and | mu - 
personnel records can be searched 
and displayed for visual verification. 


Real Estate — add pictures of 
houses to on-line real estate listings 
for faster property identification and 
improved sales presentations. 


Electronic Cataloging — pictures 
of products can be combined with a 
data base system containing | 
product specifications, pricing, 
availability and much more. 


Medical Files — Existing data base 

systems containing patient histories 

can incorporate pictures of x-rays, 

cell slides and external 

disorders. The ability to visually 

inspect previous medical problems 
of d can greatly enhance the 


Customers, distributors and sales 
personnel can quickly search data 
and view the resulting product/ 
picture information on one screen. 
Files can be updated easily, 
quickly. 
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CHORUS : 


- d ыз ^ |, | 
„6 Continental Bivd, РО. Box 370, Метт ew | as н 


eT " Д. 


PC-EYE is a high speed, 
high resolution video 
digitizer board that lats 


you capture anything you 
can see. 


it's Easy 

With a simple keystroke, pop-out of 
your data base system and into the 
PHOTOBASE menu. Capture 
images of text, photos, artwork and 
3-dimensional objects with an 
ordinary video camera and our 
high resolution PC-EYE™ video 
digitizer. Pop back into your data 
base system and add the picture 
name to your data base like you 
would any other piece of 
information. The full functionality of 
the data base system is preserved, 
but the resulting display is text and 
picture information on one screen. 


Pictures are displayed in the upper 
right quadrant of the screen or at a 
full screen resolution of 320 x 200 
with 256 optimized colors. Screen 
display can alternate with text, 
images, or both simultaneously 
viewed. 


Call or write and we will send you 
information on PHOTOBASE, 
PC-EYE, compatible cameras and 
other Imaging equipment in the 
Chorus Family of products. 

(603) 424-2900 or 
1-800-OCHORUS. 

TM PHOTOBASE and PC-EYE are trademarks of 
CHORUS Data 

*dBase ii ls а trademark of Ashton- 


Tate, R-Base 
4000 is a trademark of Microrim, inc: IBM Fling 
ADM is a trademark cf International Business 
Machines Corporation, 


REVIEW: FOUR MIDI INTERFACES 


playing a musical score or loading 
disk files, while the playback pro- 
gresses in the background via inter- 
rupts. 

In actuality, a ninth timer exists for 
what Roland calls a conductor track. 
This counter operates similarly to the 
other timer tracks. but it is suggested 
in the MPU-401 reference manual that 
tempo changes or other events out- 
side the data streams of the individual 
music tracks be scheduled using this 
timer. 

The MPU external box is outfitted 
with one MIDI-in jack. two MIDI-out 
jacks, tape-sync-in and -out connec- 
tors, Roland DIN-sync output jack, and 
a metronome audio-out connector. 
The functions of the MPU-401 may be 
controlled by sending one of a num- 
ber of specific commands to it. These 
commands break down into several 
categories, which are described 
below. 


Start/Stop. Record. and Playback: 
After the host has initialized MIDI 
event data pointers for each track, 
sending a START command will com- 
mence playback of the MIDI data 
streams. You restart playback after a 
STOP command by sending CON- 
TINUE. which does not reset any 
tímers or status registers before be- 
ginning to play again. By sending a 
RECORD command, the MPU-401 
will interrupt the host whenever data 
has been received from the MPU- 
4015 MIDI-in port. typically coming 
from a MIDI keyboard device. The 
host must save the incoming event 
data in a buffer in order to have it 
available for further processing. 


Enable/Disable MIDI Thru: Since the 
MPU-401 is connected between the 
host computer and MIDI-equipped 
synthesizers, there is a choice of 
whether or not data received from 
MIDI in is to be echoed to MID! out. 
If. for example, a remote keyboard 
controller is being used—one which 
contains no sound-generating cir- 
cuitry of its own—then you want the 
data sent from the keyboard to be 
passed on to the synthesizer receiv- 
ing on the proper channel. On the 
other hand, if the control keyboard is 
also a sound synthesizer. you do not 


want the data sent from the keyboard 
to be returned, which would create 
double-triggering of notes. 
MIDI-format system-exclusive mes- 
sages dealing with synthesizer voice- 
parameter data may also be echoed 
through to instruments that are con- 
nected to the MPU-401 MIDI-out port. 


Timebase: The internal counting func- 
tions of MPU-401 must be based on 


USRobotics' COURIER 2400" 
...T he most dependable 
at 2400- or 1200-bps 


ou get 2400/1200/300-bps 

data communications and 

every first-class feature you'd 

expect in an auto-dial, auto- 
answer modem. ..at a surprisingly 
affordable price. 

But a modem at any price is only 
as good as its performance... And 
that's where Courier 2400 really shines. 
Don't take our word for it. Ask any of 
the nearly 2,000 electronic bulletin 
board system operators who have 
chosen the Courier 2400 for one of 
the most demanding modem applica- 
tions imaginable. 

Listen to the unanimous chorus of 
praise for the Courier 2400 from tough 
reviewers at more than a dozen highly 
respected computer magazines. 

Consider Courier 2400's perform- 
ance record—less than one percent 
of all Courier 2400s sold have been 
returned for service, a record we chal- 
lenge the industry to match. And we 
back up our confidence in Courier 2400 


a standard timing interval, and there 
are seven selections ranging from 48 
pulses per beat to 192, graduating by 
increments of 24. A whole beat is thus 
subdivided for rhythmic accuracy into 
timebase units. Roland recommends 
a setting of 120 pulses per beat in 
order to provide high enough resolu- 
tion for real-time sequencing opera- 
tions. 


(continued) 


with a full two-year parts and service 
warranty. 

Quality, performance, value—your 
modem should be this good. It is, if 
it's the Courier 2400 from USRobotics. 


The Intelligent Choice in Dala Communications 
8100 McCormick Вімі., Skokie, Illinois 60076 


Phone toll (rea 1 (600) DIAL USA 
In Illinois 4312) 982-5001 


To learn more, send for our 
FREE booklet: "24 Questions 
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Tempo and Metronome Functions: 
One of the most significant features 
of the MPU-401 is its ability to con- 
trol the speed of playback autornati- 
cally by sending simple tempo-setting 
commands from the host. Not only 
can you set tempo from an absolute 
range of 8 to 240 beats per minute, 
but you can specify relative tempos 
using signed offsets. Additionally, you 
can control the rate of the new rela- 


tive tempo. producing gradual speed- 
ups or slowdowns (accelerando or 
decelerando) in the music. 

The MPU-401 has an internal. audi- 
ble metronome with an external out- 
put jack for connecting to a mixing 
console. The metronome has several 
programmable modes for modifying 
the number of beeps per beat and 
placement of metric accents by alter- 
nating metronorne pitches. 


Are you a victim of tbe R$-232 


CABLE FABLE? 


Which one have you heard? For example: 
"Jt has a 'standard' RS232 interface," or "All you 
nced is a standard printer cable," or "If you have 
the manuals, І can probably figure it out with my 
breakout box." 

The truth is that RS232C is one big non- 
standard. There are literally hundreds of possible 
configurations. Which one's for you? 

THE SMART CABLE 817 — Here's the one 
cable to connect virtually any computer to nearly 
any serial peripheral. No more "standard" cables. 


It's easy! [t's the SMART CABLE SC817 from IQ 
Technologies. Just plug it in, flip a switch, and its ingenious electronics 


do the rest. Instantly. Automatically. 


SMART CABLE 817 is lightweight and compact and has a built-in 
male or female connector (you specify). The cable end has both a male 
and a female connector. Smart Cable does not require batteries or its own 


power source. 


Smart Cable is the first truly universal connector for RS232 interfaces. 
Use it to connect any computer to any RS232 device. Don't let “cable 
fables” confound you any longer. Start making intelligent connections 


with Smart Cable. 
“Another beaven-sent 
accessory.” —PC Week 
“А marvel of ingenuity.” 
—Microcomputing Magazine 
"4 excellents, 1 good.” 
—InfoWorld 
Report Card Rating 


"Tbe answer to a costly 
problem. " —PC Magazine 


just *49.95 plus 
shipping 


Call 1-800-227-2817 
Dealer inquines invited 
MASTERCARD/ VISA ACCEPTED 
IQ TECHNOLOGIES, INC. BELLEVUE, WA 


OTHER SMART PRODUCTS: SC 807 (IBM РС}, SC 809 (Apple Ис), SC 827 PLUS (Smart 
CabteMaker), SC 880 (IAM PC-AT), SMART SWITCH BOX 1000, SMART SWITCH BOX 1300, 


SMART DATA METER 931. 
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Internal Parameters: A variety of 
commands, such as read, set. and 
clear, are provided for altering the 
contents of the parameters internal to 
the MPU-40!. Reference tables are 
kept for keeping track of notes-on for 
certain MIDI channels as well as buf- 
fers for the play timers. Note-on tables 
are necessary for producing notes-off 
in the event of stopping play while 
notes are locked on. 


Synchronizing Functions: The 
MPU-401 may be used as the source 
of all timing signals in a multi- 
instrument MID! system, or it may be 
slaved to the timing output of an ex- 
ternal device. For using the unit as a 
master timing source, you may opt for 
MIDI timing clocks, which are trans- 
mitted over the standard MIDI-out 
port; FSK (frequency shift key) tape 
sync coming from the tape-out jack: 
or Roland DIN sync coming from the 
DIN-sync output jack. External sync 
signals may be derived from either 
MIDI timing clocks received at the 
MIDI-in port, or FSK tape sync com- 
ing into the tape-sync input jack from 
an audiotape track. (DIN sync refers 
to a voltage-pulse output signal at a 
rate of 24 pulses per quarter note 
|beat| and conforms to the stan- 
dard that is used in many drum 
machines.) 

By using tape sync, you may drive 
the computer sequencing software 
to play back along with the tape- 
recorded tracks, which has been 
synchronized via the click track. 
Likewise, MIDI timing-clock sync may 
be employed to lock the computer 
sequencer to the clock of another 
sequencing device. SMPTE time code, 
which is used throughout the film 
industry, can be translated to 
MIDI timing clocks through an addi- 
tional piece of hardware (such as a 
Roland SBX-80) and sent to the 
MPU-401, thus linking the computer 
sequencer to any other SMPTE- 
oriented device. 


MIDI Data Filtering: The MPU-40! 
can be set so that the generous 
amounts of data created by con- 
tinuous controller devices (including 
pitch-bend wheels, modulation 

(continued) 
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THE BEST HARDWARE: 
LOGITECH has been the leading OEM 
mouse company for years, quietly providing 
mice to companies like AT&T, DEC, and H-P. 
We've designed LOGIMOUSE C7 just for the 
retail marketplace. And poured all our years of 


LOGIPAINT SET 
With Base Package 
With Plus Package 


$149 
$169 
LOGIMOUSE C7 plus PC Paintbrush 3.0 is the 
most advanced paint set available for the PC. 
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power supply ® Tactile feedback switches سے ای اا‎ Й hy to eb 
THE BEST SOFTWARE: 800-231-7717 . 800- 532- 8885 
LOGIMOUSE is now available with all new software that sets о в JIIITII IIIPIIITIT XIII, 
new performance standards for the mouse: Ө YES! | 1 want America’s next favorite mouse! 

a Please send me: 

LOGIMOUSE Base Package $99 ¢ I LOGIMOUSE Base Package $ 99 Add $6.50 los 
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il LOGIMENU- Programmable Pop-Up Menu System: Е О VISA D MASTERCARD O CHECK ENCLOSED 


Customizable for all your favorite keyboard-based applica- 
tions. Fully compatible with Microsoft Menu, only better. 

B CLICK: А new concept in mouse software! It resides in 
memory, detects which application you are running and sets 
the mouse to your predefined setting. You define macros for 
the mouse buttons, set the mouse baud rate and protocol, 
define the pop-up menus to be used by LOGIMENU, Just 
add CLICK to your autoexec file and LOGIMOUSE will 
be ready to go with each of your favorite applications. 

So you can get down to work. 

M POINT-AND-CLICK SHELL for Lotus 1-2-3: No more 
jerky cursor movement, no more delays. no more 
beeping. To select a cell, execute a command, scroll 
your spreadsheet, or call up context sensitive pop-up 
menus, just point with the mouse and click! 

Ш POINT EDITOR— Mouse Based Program Editor: 
lf you think a mouse was not meant for editing, 

POINT will change your mind. 
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wheels, keyboard pressure sensors) 
will not be transmitted to the host. In 
certain cases. the sequencing soft- 
ware does not want to receive all this 
data in order to conserve memory for 
higher-priority note data. 

Another type of filtering. called 
channelizing. may also be enabled. By 
telling the MPU-401 which channels 
are acceptable to receive from. it's 
possible to reject or reassign signals 


emanating from particular source 
channels. 


MIDIMAC 

Opcode System's MIDIMAC interface 
is the ultimate in simplicity. It is a nar- 
row metallic box measuring I1 by 614 
by | inch that attaches to either the 
Mac's modem or serial printer port. 
Just plug it in and tighten it with a cou- 
ple of large thumbscrews. The MIDI- 


Does your interface give you 


A LONG FACE? 


It's sad! The hours that people spend trying 
to get two pieces of hardware interfaced through 
the serial ports. They buy "standard" cables that 
don't work! They call the "Tech Assistance" line 
and that's busy. They fiddie for hours with a 
breakout box and still don't get the correct pin 
configuration. 

Well, now they can smile and use those 
hours for something productive! 

The SMART CABLEMAKER SC821 has arrived. 

Unlike other cable devices claiming to 
resolve R5232 connections, $C821PLUS's LED 


йшй gives a cmm graphic display of the interface. And you know 
the interface is correct because your system is already up and running, 

Total time to interface 2 pieces of equipment and figure the correct 
interface? About 30 seconds! Try that with a breakout box. 


Features: 


® Instantly interfaces all RS232 serial asynchronous equipment. 
e Displays the correct cable neci of the equipment being 


interfaced. 

e Reconfigures for each 
RS232 application needed. 

e Comes with 2 cables with 
male and female DB25 
connectors on each end 

* Docs not require batteries 
or power supply, derives 
power from attached 
devices. 

9 Tri-state LED's, Smart 
Cable logic. 


Just 149.95 
plus shipping 


Sona pile 


Call 1-800-227-2817 
Dealer inquiries invited 
MASTERCARD / VISA ACCEPTED 
IQ TECHNOLOGIES, INC. BELLEVUE, WA 


OTHER SMART PRODUCTS: SC 807 (IBM PCin, SC 809 (Apple lic}, SC 817 (Universal R3-232 
Interface), SC 880 (IBM PC-AT), SMART SWITCH BOX 1000, SMART SWITCH BOX 1300, SMART 


DATA METER 931. 
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MAC box houses four MIDI jacks— 
one MIDI in and three MIDI out. 

There isn't much we can say about 
this device: You plug it in and it works. 
Since the Macintosh is equipped with 
serial ports that can operate well be- 
yond MIDI's 31.25 kHz. the only hard- 
ware required for a MIDI interface will 
be clock circuitry and optoisolators. 
hence MIDIMACSs compact design. 
There are no extra features on the 
MIDIMAC beyond the two extra MIDI- 
Out ports; we were particularly un- 
happy to find no drum machine and 
tape-sync signal jacks available. 

Also, if you have purchased the 
MIDIMAC interface and decide to up- 
grade to a Mac Plus. you will discover 
that not only has Apple made the 
Pluss new serial ports mini DIN-8 
jacks incompatible with MIDIMAC's 
connector. but even if you could make 
an adapter cable, the Mac Plus does 
not provide 5 volts on any of the new 
ports’ pins. (The Macintosh does, and 
this is where: the MIDIMAC gets its 
power.) Opcode Systems will upgrade 
a MIDIMAC to function with the Mac 
Plus for $50, and since this requires 
modifications to the MIDIMAC's cir- 
cuit board, you have to mail it in to 
have it "fixed" (You can purchase the 
MIDIMAC in a Mac Plus-compatible 
form to begin with for $50 more than 
the Macintosh version.) 


CONCLUSION 
Since we purposefully selected 
devices for different machines, it 
would not be fair to perform head-to- 
head comparisons; an interface's 
capabilities depend largely on the 
machine for which it is designed. For 
example, although we mentioned our 
displeasure with MIDIMAC's lack of 
anything beyond MIDI ports, it's ob- 
vious that MIDIMAC's limitation is 
due to the fact that the only kind of 
ports Macintosh provides are serial 
ports. (If you're going to have a foot- 
switch connector, a clock out, and a 
start/stop trigger as on the TDS-AP. 
you're either going to have to use a 
parallel port or a very high-speed 
serial port with some serial-to-parallel 
conversion hardware.) 

Still. we hope that we have given 
you an idea of some of the interfaces 
available for your computer. ш 
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CONCERTWARE+ 
AND SONGPAINTER 


The ConcertWare+ and 
SongPainter software pack- 
ages for the Apple Mac- 
intosh allow you to experi- 
ment with sound and learn 
more about composing 
music. ConcertWare+, which 
includes a complete sound- 
manipulation toolkit for experimenta- 
tion, can be educational for both ex- 
perienced and novice users. The 
SongPainter software package, on the 
other hand, has serious limitations. 


CONCERT WARE + 

ConcertWare+ includes three inte- 
grated music utilities, Music Player. 
Music Writer. and InstrumentMaker, as 
well as 22 demonstration selections 
and 40 preset instrument sounds. 


MUSIC PLAYER 

Music Player is a separate song- 
playing file with over one hour of 
demonstration musical selections. 
Short sentences identify each selec- 
tion and its composer. Also, the 
sound quality is very good. You can- 
not edit the music from the player 
mode, but you can select demon- 
stration songs, repeat them, and com- 
bine the songs in any order. You can 
change the tempo and choose any 
four instruments for playback. Unfor- 
tunately, the Music Player's "scrolling 
display" does not display real music 
notation; it displays only dots and 
dashes. 

One other annoyance with Music 
Player is the lack of a volume control 
on the play-mode screen: you have to 
exit to the Apple control panel in 
order to modify volume. If you con- 
nect the audio output in the back of 
the Macintosh to your stereo unit, you 
can control the volume from the 
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Two software 


packages for making music 


on the Macintosh 


stereo as well as produce better 
sound quality. 


MUSIC WRITER 

With the Music Writer utility, you can 
input traditional music notation using 
the complete 88-key piano range. You 
can use all note and rest values from 
sixteenth to whole notes (including 
dotted notes and triplets), dynamic 
(volume) markings, all major and 
minor key signatures, as well as any 
individual pitch or accidental (sharp. 
flat. or natural). There is also a mode 
for quick vertical chord entry. You can 
play every possible combination of 
four-voice parts for any of the dem- 
onstration or user-created musical 
selections. 

Music Writer's display supports real 
music notation with a large staff for- 
mat appropriate for those unfamiliar 
with music notation. An additional. 
smaller split-screen format above the 
score displays the voice part current- 
ly being edited. Unfortunately. the dis- 
play does not scroll the music as it's 
being played. You hear the entire 
selection, but you are left looking at 
the first few measures of the written 
Score. 

The creators of Music Writer took 
Care to use terms and procedures that 
let you edit music without great dif- 
ficulty There are shortcuts for ex- 
perienced users. including keyboard 
entry for note and rest durations, 
accidentals, and octave shifts, and a 


very useful sound-with-entry 
mode that uses the bottom 
two rows of the Macintosh 
keyboard as piano keys. You 
can use thís feature to review 
changes you make to an in- 
strument's vibrato, to a wave- 
form, or to an attack-decay- 
sustain-release (ADSR) envelope. 
Another welcome feature for ex- 
perienced users is a basic form of 
real-time input of note values using 
the keyboard or mouse. However, you 
must insert rest values manuaily, and 
you can only input one voice at a 
time. 

In entry mode, a rhythmic auto- 
correction feature will correct notes to 
valid values. The program supports 
time signatures from 1 to 16 beats per 
measure and the choice of half. 
quarter, eighth, or sixteenth notes as 
the beat unit. Tempo control in Con- 
certWare-- could be improved. The 
program has 14 stepped values with 
gaps between values. Since there are 
34 traditional metronome markings. 
many of these fall between Concert- 
Ware-'s values and are not available. 

The editing features in Concert- 
Ware- are easy to use and include 
cut and paste transpose, delete, 
slurred and tied notes, and a quick 
way to change multiple note durations 
simultaneously. You can change in- 
strument sounds and dynamic mark- 
ings anywhere in the score. You can 
also edit and manipulate Music Writer 
scores with MacPaint, perhaps to in- 

(continued) 
Mario Sergio Bernardo (35 Hill St. 
Naugatuck, CT 06770} is a concert saxo- 
phonist and instructor of music at Keene State 
College in Keene, NH. He is currently per- 
forming and doing music research on а 
Fulbright Grant in Portugal. 
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sert lyrics, note beams, and so on. 
[Editor's note: Beaming is a new feature in 
the latest release of Music Writer.| 
ConcertWare+ has excellent print- 
ing options. It allows full use of 
margins and varied paper and type 
sizes (see figure 1). It also lets you 
print individual voices or any com- 
bination of voice parts. providing a 
basic version of instrumental-part ex- 
traction. This is useful for chamber 
ensembles, quartets, or four-part 
vocal scores. You can print entire 
scores or just specific pages. 


INSTRUMENTMAKER 
InstrumentMaker lets you manipulate 
the sound parameters of the Macin- 


tosh sound chip. You can create new 
or edit existing instrument waveforms, 
ADSR envelopes, harmonic-overtone 
envelopes, and vibrato, all by drawing 
the desired contour on the screen. 
You can combine different parameters 
of existing preset instruments into a 
new sound and get instant sound 
feedback on your changes by using 
the keyboard. 

You can draw waveforms with the 
mouse on screen or create them from 
their individual harmonic content. 
starting with the fundamental tone 
and adding the next 19 harmonic 
overtones in any mix you desire. 
Similarly, you can draw the ADSR 
envelope directly on screen, without 


Concerto tnD minor (for two violins) 
Johann Sebastian Bach (1685-1750) 


Now known as a composer, Bach was renowned by his 
Contemporaries as 4 violinist and organist. This "Bach 
Double" concerto isa favorite among violinists. 


Figure 1: An example of a printout using Concert Ware+'s printing options, which 
allow full use of margins and varied paper and type sizes. 
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getting directly involved with numeric 
values or parameters as on profes- 
sional music synthesizers. 

The vibrato controls are equally 
flexible You can change width. 
modulation midpoint. length. and 
sustain. 

Concertware--'s documentation is 
generally excellent, although it would 
be helpful to first-time users to include 
more detailed backup procedures 
and directions for the organization of 
working disks. This information is 
found in an appendix, not at the 
beginning of the manual. 


SONGPAINTER 
SonePainter has very attractive screen 
graphics, packaging. and an im- 
pressive manual, but it is a disap- 
pointing program. The SongPainter 
manual cover claims that you will be 
able to write from "simple songs to 
software symphonies.’ The maximum 
composition length, however, is 48 
measures in 4/4 time. At the slowest 
of tempos, 48 measures generally ac- 
counts for only a few minutes of 
music. Traditional symphonic form 
ranges from 20 minutes on up in dura- 
tion and includes hundreds or 
thousands of measures and complex- 
ities in harmony. rhythm, and or- 
chestration, beyond the very rudimen- 
tary capabilities of SongPainter. 
SongPainter is ап icon-driven music 
package that represents instrument 
sounds and note lengths on the 
screen with icons rather than tradi- 
tional music notation. The instrument 
icons are placed in "frames" along 
four horizontal "tracks" each repre- 
senting an available voice part. You 
select notes by their names (C. C#, D. 
etc]. When selected, each note 
sounds so that you can determine its 
appropriateness. There are also help 
menus with descriptions of the 
various options available. The many 
demonstration selections are grouped 
by category. 


DEFAULT VALUE 

A control window lets you select note 

volume levels and durations. However. 

SongPainter's default duration value 

of one frame equaling a sixteenth 

note can be rather awkward, since 
(continued) 
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YOUR PC WANTS YOU 
TO GIVE IT THE SAME ADVANTAGE 


Its only fair. Not to mention logical. PC's want to 
perform as well as all your other sophisticated elec- 
tronic equipment. If you're like millions of informed 
people throughout the world, you rely on the 
ultimate in audio and video recording performance. 
You rely on TDK. 


Well, you should also rely on TDK when it comes 


to your computer. TDK's Floppy Disks provide the 
same consistently high performance. The same 
level of absolute quality. Which is understandable 
since all TDK products share an unparalleled level 
of technical superiority that spans over 50 years. 


с 1986 ТОК Corporation 
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YOU GIVE YOUR TAPE DECK 
AND VCR. 


In fact, TOK is the world's largest manufacturer 
of magnetic media. 

What's more, they're also a major producer of 
electronic component parts, including the most 
sophisticated heads for disk drives. What a stra- 
tegic advantage! With vital "inside" information like 
that, its no wonder their disks provide error-free 
performance. 

So, if you want to put a smile on your computer's 
face, choose from TDK's family of 5.25-inch stan- 
dard, 5.25-inch High Density and 3.5-inch No-Risk" 
Disks. It's to you and your PC's advantage. 
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REVIEW: CONCERTWARE+ AND SONGPAINTER 


AT A GLANCE 


ConcertWare + 


Type 
Company 


Music processor 
Great Wave Software 
POB 5847 

Stanford, CA 94305 
(415) 325-2202 

Disk Format one 3Ve-inch disk 
Computer 


Features 


128K Apple Macintosh 


40 preset instrument sounds, 
custom instrument sounds, 
23 demonstration songs, 
keypad play and real-time 
input, playback of individual 
parts, visual metronome, 64 


SongPainter 
Music processor 


Rubicon Publishing 

6300 La Calma, Suite 123 
Austin, TX 78752 

(512) 454-5004 


one 3%-inch disk 
128K Apple Macintosh 


32 preset instrument sounds, 
37 demonsiralion songs, 
playback of individual parts, 3 
meters, 7 tempos, all minor 
kays available, and 

miniature dictionary definitions 


meters, 14 tempos, all major 
and minor keys availabie, 
output as MacPaint document, 


and traditional music 


notalion including ornaments 


and special markings 


Documentation Manual 


Price $6995 


music usually uses both longer and 
shorter note values than a composi- 
tion's basic beat. It would have been 
more practical for the default value to 
equal a quarter note (four SongPainter 
frames). a more usual beat in popular 
music. As it stands, if you decide 
toward the end of a composition that 
you need a faster note value than the 
present one-frame value, you have to 
first convert the entire song by dou- 
bling all the note durations and the 
tempo, followed by your new quicker 
note values. If the quarter note were 
the default value, you would have two 
faster values to fall back on. 


WRITING A SONG 

To write a song. you first select an in- 
strument (perhaps a clarinet) from the 
voice window. To enter a sixteenth- 
note D for the first voice. you would 
choose the note name D from the 
tone window and the desired volume 
and duration (in this case one frame) 
from the control window. Finally. click 
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Manual, help function 


$39.95 


the mouse over frame 1, track | of the 
song window (the grid of four horizon- 
tal tracks upon which you place the 
instrument-, duration-, and pitch-icon 
information). For an eighth note. you 
would select a duration of two 
(frames) from the control window. A 
playback window allows you listen to. 
pause during. or repeat your song. 

The height of each instrument icon 
corresponds to the individual note 
volume: a blank frame indicates 
silence or rest. SongPainter remem- 
bers the last combination of selected 
values, allowing you to enter repeated 
note characteristics very quickly. In 
addition, you edit on the same song 
window used for writing. You can see 
the names of the notes you have 
Chosen. but this does not. in my view, 
serve as a satisfactory substitute for 
real music notation. 

Some basic elements of music, such 
as measure and beat. have been 
stretched to accommodate Song- 
Painters bizarre method of music 


notation. The frames used in Song- 
Painter's notation do not correspond 
to beats. They are subdivisions of the 
beat, usually one real musical beat 
equal to four of SongPainter's frames. 
In addition. the completed song. often 
with dozens of different icon blocks 
on the screen. makes it impossible to 
detect music elements such as pitch. 
duration, and rhythm. The tapestry of 
icon shapes is а nice effect but has lit- 
tle or no value musically. 

There are many other problems. 
There are only seven tempos avail- 
able. with wide gaps between them. 
The only time signatures available are 
4/4, 3/4, and 2/4. Therefore. you can- 
not set such important and often used 
time signatures as 6/8 and 2/2. 
Similarly, there are only nine preset 
changes available to modify the tim- 
bre envelope. Also, the only four-part 
harmonies allowed are major, minor, 
augmented, diminished. and seventh 
chords. More disturbing stili, the 
chords labeled as major seventh 
sound like dominant seventh chords 
and vice versa. a very serious mistake 
since both serve different musica! 
functions. 

Unlike ConcertWare+‘s musical 
dynamic markings (pp. p. mp. mf, etc.). 
SongPainters volume markings are 
labeled quiet, medium. and loud. 
With accenting on. you can em- 
phasize any sixteenth division of a 
measure, one of SongPainter's nicer 
features. 


CONCLUSION 
In conclusion, | would highly recom- 
mend ConcertWare+ for educational 
and musical exploration. Its strengths 
are the InstrumentMaker section and 
MusicWriter's ease of editing and en- 
try of music. In addition. Concert- 
Ware + is also compatible with profes- 
sional music synthesizers that have 
MIDI-to-Macintosh interface capa- 
bility. 

| find SongPainter restrictive and 
confusing. and | cannot recommend 
it, especially not for educational pur- 
poses. Those with the slightest 
musical knowledge will find them- 
selves bored and frustrated by this 
music package, and novices will er- 
roneously believe they are learning 
correct musical concepts. ш 


mts СТЕК MODEL 9000 (E(E)PROM/MPU PROGRAMMER 
АУ | | lf time is money, then let us save some for you. The 
A new model 9000, using its quick pulse algorithms, can 
CO program a 2764 in 10 seconds. The 9000 offers 

higher performance than the competition has even be- 
gun to think about. Baud rates to 57,600. Supports 
thru 512K standard, 8 meg wordwide parts with 
adapter, Cypress proms, mpu's. NO personality 
modules. As with our other programmers, RS- 
232, ASCII data formats. and flexible hand- 
shaking make the model 9000 compatible with 
virtually any computer. Introductory price $749. 


MODEL 7228 (EJEPROM/MPU 
PROGRAMMER The standard by which other 
other programmers are judged. With thousands 
in the field, the time proven 7228 has become 
our most popular programmer, Intelligent al- 
gorithms standard. Programs a 2764 in one min- 
ute. Supports devices thru 512K, mpu's, eeproms, ` 
cmos. NO personality modules. Price $599 


MODEL 7956 GANG 

(ЕЈЕРКОМ/МРО 

PROGRAMMER 
The 7956 can program eight 
2764's in one minute using intelli- 
gent algorithms. Standard support 
thru 512K, eeproms, cmos, mpu's. A must 
for production emvironments. Available in 
stand alone only configuration for... .... $979 
or with RS-232 interface for... . .. — Oa $1099 


MODEL 7128 (EEPROM/MPU PROGRAMMER The programmer that won't die. 
Thousands manufactured since 1982. Supports thru 256K. PRICE REDUCED to $389 
including free PGX communications software, a $95 value. 

MODEL 705 Motorola 68705 family programmer. Transfers object code to 28 and 40 pin 
mpu's. Single key stroke operation. ..... rer Te REM NRI $299 
MODEL 7324 PAL PROGRAMMER The 7324 has a built-in compiler. It supports 20 and 
24 pin pals by MMI, NATIONAL, and TI, including the new shared product parts 20510, 
20RS10, 20RS8, 20RS4. It operates stand alone or via RS-232 with PALX communications 
package. Functionally tests parts after programming and securing. External compilers are 


supported thru ЈЕРЕС and AHS object formats. ...... п. uM" 2. $1499 
MODEL 7322 Same as 7324 but no stand alone сараЫ!йу.....,................ $1249 
UTILITY PACKAGES 


PGMX High Speed Communications Package. For [BM PC, AT and compatibles. Bi- 
directional data rates to a scorching 57600 bps. Provides flexible manipulation of Intel Hex 
files, both Вапа 16 bit formats, and binae files. Use with model 9000. ......,..,.... $149 
PGX Utility Package. For PCDOS, CPM, TRSDOS, ISIS, MSDOS. Use with 9000, 7956, 
7228, 7128 К ' .... $95 
PALX Utility Package. Provides communication, download of Palasm source, JEDEC and 
AHS object tiles to models 7324, 7322, 7316 ра1ргодчтаттетз..................... $95 
CROSS ASSEMBLERS and SIMULATORS 


You name the cpu, we've got the assembler. Simulators allow target software development 
and testing on your computer. Versions available for PCDOS, MSDOS, CPM. . Start at $200 


5» W& ow h 4 9 6 à & Bo & & кеа Ф + *» ok 9 ttardadh 


ERASERS—We stock both Ultra Violet ACCESSORIES 

Products and Spectronics for your selection. CABLES —serial $30, parallei $30, 
MODEL CHIPS TIMER LAMP PRICE custom Call For Quote 

DE4 8 Tube $80 MODEL 481/482/483 8048family 
PE14T 9 Y Tube $129 adapter a AN ea e oui $9 
C25 25 y Grid $349 MODEL 511/512 8051 family adapter $174 


C50 50 Y Grid $599 MODEL 755/756 8755 айаріег... $135 
SPECIAL REQUIREMENTS? Call Us For A Quote On Custom OEM Programmers. 


TEK 


, INC. 


THIRD GENERATION PROGRAMMERS FROM GTEK 


Run CPM Software 
on Your IBM 

or IBM 

Compatible 

¥ 


y^ 


If you are a CPM user who wants to convert to 
MSDOS or PCDOS or a PC user who would 
like access to the thousands of CPM programs 
in existance, here is the perfect solution to the 
problem:CPEmulator from GTEK. 


CPEmulator is the only field proven emulator 
which emulates the complete 2-80 instruction 
set. Terminal attribute emulation is Televideo, 
Lear Siegler. or the AMSI standard. CPM 
.COM programs reside under PCDOS and are 
executable under PCDOS as well as 8086 por- 
grams. 

Comes complete with COPYCPM, a disk con- 
version utility which allows transferring data 
and programs to and from 54 different CPM 
disk formais. Free CPM utility programs are 
also included. 


Need speed? CPEmulators Speed Kit includes 
NEC V20 processor. (8080 opcodes only) 


CPEmulator Z80emulator............ $199 
CPEmulator 8080 emulator w/V20.... $199 
Both versions 1... coss cre ce cccecnes $298 


Call GTEK's CPM Hotline 1-601-467-9019 


The Printing Solution: 
Model 8014 Programmable 
— Printer Switch 


- - Finally à way to have as 
Р many parallel printers as 
you need even when 
Tt Fe you з have de 
NOLAN ^ рага port. if 
== * s GTEK's program- 
mable parallel 
switch, you can 
expand as you re- 
quire. Perfect tor net- 


works. 
With the spooling version, 
you can allocate available memory to fit your 
requirements, get multiple copies and more. 


Both use ordinary IBM type parallel printer ca- 
bles, expand one port to four, and may be cas- 
caded in Star or Daisy Chain configurations for 
as many ports as desired. The desired port is 
selected with a simple escape sequence. For 
networks, previous selected port is saved on 
Port Stack and returned to with Return Escape 
Sequence. Complete with power supply. 


Mode! 8014 Four port programmable REDUCED 
$19 
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Development Hardware/Software 
P.O. Box 289, Waveland, MS 39576 U.S.A. 
601/467-8048; telex 315-814 (GTEK UD) 


GTEK, PALASM, CPM, MS-DOS, PC-DOS, ISIS, TRSDOS, & CPEmulator are registered trademarks. 
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The ITT XTRA XP desktop personal computer 


Ал: You can't buy time.‏ | اا 
Long before Queen Elizabeth 1, man‏ . 
began his quest to hoard that most precious‏ 


= | and elusive of commodities. Time. 
= А He can only make 


ALL MY POSSESSIONS _ Seen 
ı FORA MOMENT OF TIME” аа 


opment of today's 
business computer. 


The ІТТ XTRAw XP Our 
crowning achievement. 

By matching memory to the muscle of 
the Intel 80286 microprocessor, we're able 
to achieve "no wait states: 

Processing never pauses for slower 
memory 

Making the ITT XTRA XP thirty per- 
cent faster than the IBM AT. And fully 
XT-compatible. 

Giving you speed and flexibility. 

Because, being a corporation of many 
businesses, we're in a unique position to 
better understand what you need to grow. 

Today, as well as tomorrow. 

IT] 
XTRA XP 


1 


COMPAQ 


Lotus 1-2-3 11sec 13sec 15sec 
dBase 36sec 52sec 56sec 


Form Sort 52sec imin 5sec Imin 10sec 


AB compuriaces are for регро of нїп only. User's applicinon performance in 
depen os application. 


A moment's investment today 
can pay off royally tomorrow. 

Call (800) 321-7661. In California, 
(800) 368-7300. 

And call quickly. Every moment wasted 


is a potentially profit- аы, 

able moment you'll | 

never possess again. | B 
PERSONAL COMPUTERS 


BECAUSE TIME IS THE 
ULTIMATE BOTTOM LINE. 


© 1986. ITT information Sysaenm. ГОМ, PC/AT and ia gt er mihl 
international Bennen 
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REVIEW 


THE KURZWEIL 250 DIGITAL 


The Kurzweil 250 Digital Syn- 
thesizer means many dif- 
ferent things to different 
people. 


e For the performing musi- 
cian, the 250 is a fully 
equipped real-time perfor- 
mance instrument that lets 
you switch instantly from one 
voicing to another. No disk 
calls are involved, since the 
machine has no disk drives: 
digital samples come directly 
from RAM and 3.6 to ó 
megabytes of ROM. The 250 
also lets you store custom 
voicings on disk using an op- 
tional Macintosh interface. 
* For hardware and digital- 
sound aficionados, the 250's 
state-of-the-art software and 
68000-based hardware pro- 
duce a fine imitation of a 
nine-foot concert grand—to 
say nothing of other instru- 
ments and effects. (It does 
not imitate all of these 
sounds consistently well, but who's 
quibbling when the results are this 
spectacular!) 

e For sound engineers and musicians, 
the 250 has an excellent sequencer 
program for digital recording and mix- 
ing of tracks. You can easily record 
your own sounds and add them to the 
synthesizer. 

e The Kurzweil 250 gives would-be 
musicians the chance to sound like 
virtuosos by using tricks like speeding 
up the music without raising its pitch, 
quantizing sequences of notes to 
clean up the rhythm, and so on. 

ө The 250 is a first-class MIDI machine 
that can drive or be driven by dozens 
of other MIDI devices. including 


BY CHRISTOPHER MORGAN 


A syslem that 
offers users sampling, 


sequencing, transposition, 
MIDI, and a grand-piano sound 


scores of MIDI software programs for 
the Mac and other computers. 

e For programmers, composers, and 
students, the 250 offers a complete 
music development language. 


DESIGN METHODOLOGY 
Designer Raymond Kurzweil wanted 
to develop a machine capable of re- 
producing the subtle tonal complex- 
ity of a piano or other instrument and 
also allowing you to create, edit. and 
perform new sounds with complete 
artistic freedom and control The 
Kurzweil design team has succeeded 
on virtually every count. 

The main problem with digitally 
sampling and reproducing a complex 


OYNTHESIZER 


sound like the piano is that 
the tone changes dramatical- 
ly when the notes get louder 
and louder. The ratios of the 
overtones and the quality of 
the attack change, so that a 
loud piano-tone waveform is 
not a linear extension of the 
same note struck softly. If 
you have access to a piano. 
try hitting one key progres- 
sively harder and harder. 
Note that even the hammer 
hitting the string becomes a 
factor in the overall sound as 
volume changes, particularly 
in the treble notes. 

Such complexity poses a 
dilemma to the digital de- 
signer: How do you capture 
the sound of the piano with- 
out digitizing the entire range 
of dynamics for each note— 
a process that would require 
huge amounts of ROM stor- 
age (30 billion bits according 
to Kurzweil)? The 250 solves 
this problem with novel data- 
compression techniques that use pro- 
prietary algorithms. 

The technique is briefly described 
in "The Kurzweil 250 Digital Syn- 
thesizer" by Donald Byrd and Chris- 
topher Yavelow (Computer Music Journal, 
September 1985). "The K250 stores 
samples in a modified floating-point 
format with 18-bit words. In effect, the 
fractions contain the waveform with 
its dynamic range compressed as 
much as possible; most of the 

(continued) 
Christopher Morgan is a part-time profes- 
sional musician and a former editor in chief 
of BYTE. He is currently the editorial direc- 
tor of Lotus Publishing. He can be reached 
at POB 829, Brookline. MA 02146. 
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AT A GLANCE 


Name 
Kurzweil 250 Digital Synthesizer 


Company 

Kurzweil Music Systems Inc. 
411 Waverly Oaks Rd. 
Waltham, MA 02154 

(617) 893-5900 


Size 
Keyboard, 57 by 27 by 9 inches; pedal 
pod, 1734 by 11% by 4*4 inches 


Components 

Keyboard: 88 notes, velocity-sensitive 
Channels: 12 

Power: AC 110 volts, 50/60 Hz, 380 watls 
(220-volt option available) 

MIDI (in, out, thru): 16 channels, user- 
assignable; each sequencer track can be 
assigned to a separate MIDI channel; 
special MIDI mode slaves one Kurzweil 250 
ta another 


Price 

Basic Kurzweil 250, $12,970; sound- 
modeling program, $1995; Sound Block 
Module A, $1995; MacAttach software and 
interface, $195; stand, $195; plexiglass 
music rack, $75 

An expander system is also available and 
comprises a Kurzweil 250 without the key- 
board unit. Three versions can be supplied: 
a basic system ($9980); base system plus 
enhanced instrument voices ($11,975): and 
a base System plus voices, sampling, 
sound modeling, and Macintosh software 
($13970) 
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REVIEW: KURZWEIL 250 


dynamic information is in the ex- 
ponents. For typical musical sounds, 
the K250's separation of the original 
sound into compressed waveform 
and exponent uses the sample bits 
much more efficiently than would be 
possible through uniform compres- 
sion systems such as those of dbx or 
similar compandors.”’ 

Besides its data-compression capa- 
bility, the 250 offers new levels of 
performance in sound quality, user 
sampling. sequencing, transposition, 
and MIDI utilization. 


OVERALL DESIGN 

The Kurzweil 250 is a true digital in- 
strument. That is, it contains millions 
of digital samples of musical-instru- 
ment sounds (called "soundfiles" in 
Kurzweil nomenclature) stored in 
ROM. Pressing a musical key on the 
250 causes the processor to extract 
digital samples from. ROM. The 
samples are converted to analog 
signals in the channel board. 

The basic instrument contains 40 
soundfiles in ROM-including the 
grand piano. Also built into ROM is 
a series of factory-generated "in- 
struments;' Kurzweil's term for the ef- 
fects (envelope, tremolo, vibrato, etc.) 
used to alter a soundfile that affects 
its sound. 

To hear sound on the Kurzweil, you 
assign a keyboard setup to the physi- 
cal keyboard. The keyboard setup 
contains one or more instruments, 
each of which is a modified soundfile. 
A keyboard setup can be simple (the 
grand-piano soundfile by itself, for in- 
stance), moderately complex (piano 
on the right side of the keyboard, 
string bass on the left], or quite com- 
plex (clarinet, oboe, stereo vibes, and 
bass on one layer, and organ on the 
other. with the restriction that the 
organ will sound only if you press the 
velocity-sensitive keys with sufficient 
force). It's easy to edit keyboard 
setups with the keyboard editor. 


HARDWARE 

The Kurzweil 250 Digital Synthesizer 
comes in a compact case that looks 
like an electric piano or an organ at 
first glance. It is quite a handful to 
transport and requires two people to 
lift it. Beneath the main unit is a 


separate module, or pod. containing 
the power supply and two footpedals 
that normally control sustain and 
mute. The functions of these two 
pedals, like virtually every other knob 
and slider on the 250, are user-assign- 
able. By isolating the power supply in 
the pod. the designers have helped to 
reduce possible hum in the system. 

The action of the 88-note. velocity- 
sensitive wooden keyboard is striking- 
ly similar to that of a grand piano. 
Directly above the keyboard is the 
control panel containing 38 buttons 
and sliders and, in the center, a 
24-character-per-line, two-line LCD 
that serves as the main user interface. 
(A close-up of the 250's keyboard and 
control panel is shown in photo 4 of 
"Digital Music Synthesis" by Robert 
Moog on page 165 of this issue) A 
standard calculator-style keypad is 
used to maneuver through command 
menus. 

At the far left of the control panel 
are four sliders used to tune the in- 
strument, to pan sounds between the 
two stereo output channels, and to 
adjust overall volume. To the right of 
these sliders is a group of six buttons 
and three more sliders used to con- 
trol chorusing (a whole set of pseudo- 
reverberation and echo effects to 
enrich the sound of the synthesizer). 
to assign alphanumeric names to files 
and keyboards, and to adjust bright- 
ness, detuning, etc. Buttons in the 
center of the panel control transposi- 
tion, the footpedals, and so on. 

To the right are the controls for the 
sequencer, the sound-modeling pro- 
gram (digitizer). the various editors, 
the MIDI interface, and the interface 
to the optional Macintosh computer 
(via Kurzweil's MacAttach software). 
The interface is used to store custom 
soundfiles. keyboards, and keyboard 
setups on Macintosh disks, enabling 
you to build up a library of custom 
sounds and to trade sounds with 
other users via disk or modem. 

There are three main microcom- 
puter boards inside the Kurzweil 250: 
the central processor, the channel- 
group processor, and the channel 
board (see figure 1). The central pro- 
cessor is a Motorola 68000 running 
at 10 MHz. It has 128K bytes of ROM 

| (continued) 


Remember the first time you 
upgraded your 
color graphics hardware? 


The thrill is still the same. 


The discovery of color graphics. 
As a child, it was a significant 
event. As a business person, it 
will change the way you use 
your personal computer. 


Genoa Systems proudly in- 
troduces a new and colorful 
technology for the PC called 
Spectra EGA. The Enhanced 
Graphics Adapter that lets you 
rediscover the benefits, and the 
thrill, of color graphics on your 
P. 


An EGA with a better 
vision. 


EGA compatibility is an art that 
only Spectra has mastered. And, 
while other EGA hardware is in- 
compatible with current in- 
dustry standards, Spectra EGA 
fully supports hardware and 
software designed for the IBM 
Enhanced Graphics Adapter, 
Color Graphics Adapter and 
Monochrome Graphics Adapter. 
And the Hercules Board. 


This means that you don’t 
have to wait around for new 


ІВМ, Hercules and Crayola arc registered trademarks of IBM Corp., Hercules, Inc. and Binncy & Smith 


software updates in order to 
begin enjoying your EGA today. 


A lot more than just pretty 
pictures. 


The first thing you'll rediscover 
with your Spectra 
EGA is color. There 
is a whole lot more 
than ever before. 
Sixty-four separate 
colors, in fact, from 
which any sixteen 
can be displayed at 
once. 


Next, you'll notice 
3 higher resolution in 
both text and graphics modes. 


The real fun comes in putting 
the board to work. You'll see 
soft scrolling, panning and win- 
dowing that was never before 
possible on a PC. And the 
flicker-free display will allow 
you to regulate these 
movements at any speed, or in 
any direction. 


There are 512 characters carried 
in Spectra s memory that can all 


be displayed at once. Which is 
twice as many as previously 
possible on a PC. 


| | And if you wish to use other 


characters, or even create your 
own alternate character set, 
Spectra will support those, too. 


More colorful features. 


Each Spectra EGA comes fully 
equipped with a parallel printer 
port, light pen interface and 
256K RAM on the single board. 
This is especially good news 
because a full 256K RAM is 
needed to run most popular 
graphics software effectively. 


One thrilling price. 


Perhaps the best news is 
Spectra's price. 


Upon first glance you may find 
that the Spectra EGA and the 
[BM EGA seem to be very 
closely priced. But look again. 
Because the standard IBM EGA 
only comes with 64K RAM, 
whereas Spectra EGA comes 
with a full 256K. 


Now, you may purchase the ex- 
tra memory board you'll need 
from IBM at an additional cost 
of about 70-80 percent. Or you 
can buy Spectra EGA from 
Genoa...and rediscover the 
thrill of a bargain. 


Spectra Enhanced Graphics Adapter 


To find out more about 
Spectra, or a qualified Genoa 
distributor near you, call 
408-045-9720. Or write to 
Genoa Systems Corporation, 
73 E. Trimble Road, San Jose, 
CA 95131. 


Spectra EGA from Genoa. 
Evolution in color graphics. 


eZ We make PCs better. 
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, Inc. respectively. 


Pitches can be changed 
on each channel 
independent of 


the other channels. 


and 128K bytes of battery-backed 
RAM for sequences. keyboard setups. 
instrument definitions, and general 
use. The system is extremely fast: 
Switching from one instrument sound 
to another is virtually instantaneous. 
By comparison, the MacAttach 
program plods along, taking from 2 
s 4 minutes to load a custom sound- 
file. 

The conversion to analog sound 
takes place in the channel board. 
which contains 12 channels, each with 
its own digital-to-analog converter, 
low-pass filter, and voltage-controlled 
amplifier. A mixer combines the 12 
tracks down to 2 stereo outputs. For 
studio sound work, the Kurzweil offers 
balanced XLR inputs and outputs as 
well as unbalanced high- and low-ievel 


FRONT PANEL j= 


PROGRAM 
ROM 


| MUSICAL 
KEYBOARO 


FEDALS 


RAM 


FOR SYSTEM. 
SEQUENCER, 
KEYBOARDS, 


COMPUTER PORT fe 


REVIEW: KURZWEIL 250 


connections. The Kurzweil 250 sam- 
ples at a variable rate, meaning that 
pitches can be changed on each chan- 
nel independent of the other channels. 

The entire main chassis slides out 
of the unit at the rear for easy access. 
The engineers obviously put a lot of 
thought into the design of the boards 
and connectors. They are particularly 
easy to remove for servicing or up- 
grading. 

To augment the sounds described 
for the basic 250, you can add the op- 
tional Sound Block A or B modules, 
which contain a set of 15 additional 
voices and 84 new factory-defined 
keyboard setups. The new keyboard 
setups also combine several of the 
new and old sounds. Further sound 
blocks are planned for the 250. 
including the recently introduced 
Sound Block C, which features several 
new pipe-organ sounds. 


SOFTWARE 

The possibilities for sound control on 
the Kurzweil 250 are virtually limitless. 
You control it by selecting commands 
from a large menu tree. The com- 
mands appear in the two-line LCD. 


SOUND = CARTRIDGE 
ROM 


{NOT IMPLEMENTED) 


CHANNEL - GROUP 
PROCESSOR 


SOUND - MODELING 
RAM 


AND INSTRUMENTS 


The simplest way to move around the 
menu is to use the four cursor-control 
arrows. Pressing the left and right ar- 
rows moves you back and forth within 
a given level of the tree: pressing the 
up and down arrows shifts you up and 
down the various levels of the tree. 

You can also access any function 
directly by punching its code number 
into the numeric keypad or by using 
"shortcut" keys, a technique similar to 
that used in the Apple Macintosh 
when you want to avoid using the 
mouse to click on menu items. You 
can then access commands without 
having to step through the menus. 
However, you need to remember that 
certain Kurzweil keys get reassigned 
when you're using the various soft- 
ware editors. 


KEYBOARD-SETUP AND 
INSTRUMENT EDITORS 
The keyboard-setup editor lets you 
create your own keyboard setups out 
of combinations of instruments and 
soundfiles. Up to 40 such keyboards 
can be stored in the keyboard library. 
which is in battery-backed RAM, or on 
(continued) 


 lsTEREO 
CHANNEL BOARD | OUTPUTS 


»| (WITH 12 CHANNEL " 


TO 2-CHANNEL MIXER) 


TO 
DIGITIZER 


Figure 1. Block diagram of the Kurzweil 250 Digital Synthesizer. showing the three main microcomputer boards: the central 
processor, with its on-board Motorola 68000 microprocessor: the channel-group processor. used to extract and combine soundfiles; 
and the channel output board, which mixes as many as 12 channels of information into 2 and also serves as the input section for 


the digitizer. 
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Inquiry 17 for End-Users. Inquiry 18 for DEALERS ONLY. =» 


AT ONLY 80K... IT'S А 
HOLE NEW BALLGAME! 


Multiple Calendars...asystemso — | Mobile Homeljase ...Homebase's 
powerful that it can keep track of a whole Report Generator sorts, composes and 
office, ór a busy individual. Daily, weekly | prints information from your Homebase 
and monthly . .. you сай track appoint- tabases and éalendars to clip into your 
ments and business expenses ...even Set appointment book when you're gn the 
alas that show text from appointment road. In addition, it can р ont mailing 
slots. (alarm now automatically resets at | labels, continuous form Rolodex™ cards... 
re-bogt.) Includes full search facilityand it can even do mail merge. 


coupled, daily to-do list | DOS Sext ow up to four 
Online Databases... both free-form | directories at once, copy or erase 


Now, you can have it all... all the 
software you need residentin RAM 
and plenty of memory to spare! 

Because if you've got a hard disk, 
RAM disk or extended memory, 
Homebase now sets up a data space 
to swapidata out when you call up 
one of Homebase's features. It’s 
simple, [y posu and very 


sophisticated. And it allows us to and structured databases available at the! groups of related or unrelated files, view 

ve you the kind of Homebase you've touch of a hotkey. Thé template maker and even édit ASCII files .; . and lots 

een asking for... one that; needs allows Fu to create structured entry more. Create, delete and move between 
less than 80K! forms for your Homehase databases i subdirectories visually. . 

\ minutes and the full search facilities le PhonejDirectory .. .jyou can search, 

da bes mpl р 5802 ваш; Be e Message Pada ... just phone di : 
“Homebase is so elegant that it has e the paper ones, but search- س سر‎ З 
one up od ideKick. One way to look able, sortable and printable. "I No 5. aliu 5c 
at it is to say that Borland's product On-Screen Clock | 
is a first generation organizer, while Cutand Paste РС Magazine — 
Amige DR operation, Ty ВоВ vare —— 
This is ong of those rare software duct of the Year! 
offerings you have to see to believe. pi^ че Year! 
Each of Homébase’s services could 4 A Or 


make it in the marketplace Ё full 
featured stand alone rogue And 
that was before w ced the 
impact on RAM fróm 176K to 
80K (and added voice autodialer 


Imagine all these features, 
with so little overhead: 
Type-Ahead Keyboard Eo 
Buffer ... User definable size, Won 
accepts control characters. MM ү КА 
Online Editor ... Open a ier AE 
notepad, or edit a text file. d 


Autodialers ... (voice and data) | CAFE 


base i aen pe ric gar Homebase Versiort|2.0 is compatible with SPECIAL OFFER | 
table you'd ike easily most popular software, including Lotus, Trade in your SideKick! 
я r Word, DBase TH+, WordStar 2000, and Get Homebase 2.0 for $49.95 


Quickterm Terminal ... Now, you'll 


n (until July 15, 1986) 
have the ability to set up your computer 


Just Send Us Your SideKick Disk! 


peripherals such as the Hercules mono- 
graphic card, and EGA. 


to answer the modem and receive Elec- 
tronic oat iy i Aim aad Ty Call Toll Free in California 

all even be ео bring up Love. 800-538-8157 ext. 824 800-672-3470 ext. 824 
while you're online! Please enclose cheque or money order or... 

Hit Alt Shift Q and jump right into the о Visa о MasterCard п American Express | Send to: 

terminal no matter what other software Card # Amber Systems 
you're running or plan to run while you're Exp. date nonm 1171 South Saratoga-Sunnyvale Rd. 
online, Includes Autodialer that saves O Homebase $69.95* per copy (Not copy-protected) | San Jose, СА 95129 


and implements entire configurations. 
Scroll-back, X Modem file transfer and 
more. 

On-Line Context-Sensitive Help 
Calculator ... handles formulas, 
simple and complex math. Onscreen tape 
keeps track for you, converts between hex 
хы adding machine mode . . . and 
much more. Variable window displays up 
to 26 variable values at once. 


о SideKick Trade іп $49.95 
О Homebase Update $29.95 


Piease add $5 shipping and handling O CA residents add 64% sales tax. 30 day money-back guarantee. 


Amount enclosed $ For the IBM PC, XT, AT and compatibles. 
Name 

Address 

UU a Ce ee 

Phone: (Home) Phone: (Office) Ext — 


Dealer, distributor and corporate quantity discounts phone: 408-996-1883 
"Orders outside the US., please add $20 shipping and handling. (U.S. funds, please) 


Бабак is 2 trademark of Borland Intemetionst. Vecrosoh Word im а trademark of Manson WeordStar 2000 is а vedemark of МистоРто Lolug 1-2-3:$ а trademark of Lotus Corporation. база 0+ r$ a мабетик of Ashion-Tate. 
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More terminals 
without more computer 


The advantages are clear. A BayTech port contender adds 
more users to your computer and does it at a price that's far — 

` less than expensive hardware or software modifications. A 
Model 5218B, for example, doubles your users by allowing 
12 terminals to contend for 6 ports. Simple to set up and 

.. use, with easy-to-understand messages, the port contenders 

` feature protocol conversion; user queue; disconnect by 

operator, computer or time-out; hardware or X-ON/X-OFF 


handshaking; and 
Seven models, $629 to $1,750. (800) 523-2702 


BayTech 


= [= 
B IP DATA COMMUNICATIONS PRODUCTS 


Bay Technical Associates, Hwy. 603, P.O. Box 387, Bay Saint Louis, Mississippi 39520 
(601) 467-8231 Telex: 9103331618 (BAY TECH) 


DO YOU KNOW WHERE 
YOUR PROGRAM HAS BEEN? 


If you know where your program Is spending 
its time, you can improve its performance. 


The Watcher makes it easy. 


The Watcher collects data from one or more runs of 
your program. You can then instruct it to display as 
a histogram the percentage of time spent in different 
parts of your program and in DOS functions. 


The Watcher uses symbolic information from the link 
map, including line numbers, or information you pro- 
vide to relate the data to your source program. 


THE WATCHER KN@Ws! 


VISA $3 935 Forest Road, РО. Box 107 


Wilton, New Hampshire 03086 
MC or Visa orders: (603) 654-2525 
For any . COM or ЕХЕ on PG, XT. AT or compatibles DOS 2.X or 3.X. Not for use wilh Basic or other interpreters. 
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REVIEW: KURZWEIL 250 


a Macintosh disk using the MacAttach 
interface program. 

The degree of freedom you have in 
creating keyboard setups is almost 
frightening. You can create your own 
sounds, musical or otherwise. and 
assign them to keyboards. 

The instrument editor lets you con- 
trol the chorusing, vibrato, tremolo, 
voicing, global parameters, and. via 
the envelope editor, the shape of the 
envelope waveform. The latter can 
consist of up to 255 separate seg- 
ments. each of which can be a loga- 
rithmic-attack, exponential-growth. 


| | exponential-decay, or delay segment. 


Throughout. you have precise control 
of how quickly segments change in 


| amplitude, what their absolute limits 


are, and so on. 


GLOBAL PARAMETERS 


| There are 10 user-controllable func- 


tions that affect the Kurzweil 250 
globally. They are sustain. brightness. 
keyboard dynamics, tremolo, vibrato. 
pitch-bend, channel stealing. main- 
tenance, chorus, and transposition. 
Some are straightforward. such as 
tremolo and vibrato. Others. such as 
chorus. are complex and can have a 
profound effect on the 250's sound. 

Chorusing. as defined on the 250. 
invalves combining a sound with al- 
tered versions of itself that are 
delayed in time or changed in pitch 
or volume. Chorusing can create the 
impressive illusion that an entire 
group of instruments is being played 
instead of just one. 

Chorusing should always be applied 
judiciously, since certain keyboard 
setups used in the chorus mode 
quickly use up the available 12 chan- 
nels. At that point the software must 


| "steal" channels by selectively silenc- 


ing some of the notes currently being 
played in order to play the newly 
struck keys. You have control over 
what algorithm the software uses to 
choose the notes to be "abandoned." 
Channel stealing is helpful in some 
situations but cannot get around the 
absolute hardware limitations of the 
basic system. (Still. compared to the 
monophonic, or one-note-at-a-time, 
synthesizers of the 1960s, today's 
polyphonic synthesizers are a plea- 

(continued) 


A structured programming language 
you'll really feel comfortable with. 


Suggested retail price $149.90 
Educational site licenses available from 
Addison-Wesley Publishing. 

Truc RASI- dinge Seer a trademark o! Trur Bac, ine 
Мани n a trademark of Appl: Computer Casp. 


Angas a trademark o Conacher Hune Machina. 
LEM n a cradenark ed inermis) Raves Ма bine Corp 


Inquiry 357 


You know John Kemeny and Tom Kurtz. They 
developed the onginal BASIC. Now they're 
back with an суеп better version: a flexible, 
ihe call Truc BASIC. 
True BASIC offers a full selection of control 
structures, Extemal procedures can be 
compiled into libraries, making True BASIC 
faster and more powerful than any other 
programming апрмару. 
True BASIC has a complete matrix algebra 
package and the best graphics ever ina higher 
level language. And there arc optional libraries 
for things like sorting and scarching and 3-D 
ics. 


Truc BASIC programs run on any computer 
which runs Truc BASIC, good news for users 
with more than one kind of PC. 
You'll love Truc BASIC. Whether you're 
nming for your own applications, 
teaching others, or developing products to go 
to market, send in the coupon below to receive 
a free demo disk. 


Available for the IBM-PC™ and compatibles, 
Apple Macintosh,” and Commodore Amiga." 
Toorder talk to your local 

dealer or call (603) 

643-3882 TODAY! 


BASIC... 


39 South Main Street, 
Hanover, NH 03755 (603) 643-3882 
My computer is: OI BM-PC/compatible 

D Apple Macintosh 

LI Commodore Amiga 
LII'DLIKETO GET MY FREE DEMO DISK. 
Od like mare information on the True BASIC 


lan ined diu it 


О Гт ready to buy. Call me and tell me how. 
OT d like information on Truc BASIC 
Mathematics Series and other products. 


Title —— 
an nuversi 
` 
City, Stare, ZIP 
Telephone 
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sure.) One way to get around the limi- 
tation of 12 channels is to use the 
250's MIDI capability to drive exter- 
nal slave synthesizers such as Kurz- 
weil's expander [which is essentially 
another 250, but without the key- 
board]. 


TRANSPOSITION 
The 250's transposition feature is a 
particularly successful design. Let's 


Don't get burned by N, 
surge protection alone. 


Now get total power protection... for as little 


REVIEW: KURZWEIL 250 


say you learned a piece of music in 
the key of C, but you need to accom- 
pany someone in the key of B-flat. 
Simply hit the transpose-down key 
twice. and the synthesizer will play in 
B-flat. There's no need to learn a new 
arrangement of the piece. Then if you 
hit two more keystrokes on the trans- 
pose-up key, you're back in the key of 
C. There are five modes of transposi- 
поп; octave-pitch shift. chromatic- 


as $139... with the Personal Computer Line Tamer” 


Power Conditioner. 
Why risk any power 
trouble? 


You willif you buy just 
а surge protector. 
Transients and spikes 
cause less than haif 
of all power prob- 
lems. Overvoltages, 
brownouts and just 
plain power noise 
can mess up your 
system just as badly- 
and they're much more fre- 
quent. Only Line Tamer's ferro- 
resonant technol protects 
you from any conceivable pow- 
er problem, short of a blackout 
Line Tamers have protected 
the big boys for years, on ай! 
the big mainframes and minis. 
Those guys would laugh at 
surge suppression alone. 
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Choose from 150, 
300, 450, or 600 VA 
models for the Line 
Tamer that's right for 
you. 
Does It make sense 
to you to be half safe 
. especially when 
| So few dollars are in- 
volved? 
You won't find this to- 
fal power protection 
from anyone else at anywhere 
near the price, so contact us for 
complete specifications and the 
dealer nearest you. 


MAGNETRONICS. INC S 


9O1 DuPage Avenue, Lombard, L 6O14B 
Phone! 312 620-8394 eTWX 910-991-2352 
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pitch shift, octave transpose. chro- 
matic transpose, and timbre shift. 


SEQUENCER 
The 250 comes with a sequencing 
program that lets you store note se- 
quences in much the same way as you 
would with a tape recorder, although 
the process is entirely digital. The se- 
quencer does not record actual tones. 
Instead, it records which keys are 
struck on the keyboard and how hard 
they are struck. It also preserves the 
effects associated with each voice be- 
ing played. You can play a piece of 
music, then replay it to edit mistakes 
or change effects. The sequencer is 
extremely easy to use: it even lets you 
store a sequence on a Macintosh disk 
using the MacAttach interface pro- 
gram. You can control every parame- 
ter of a sequence with great precision. 
With the 250 sequencer, you don't 
need a separate drum machine. since 
you can quickly create your own 
“oops.” A loop is a sequence of 
music that repeats continuously. You 
create the first loop, then instruct the 
sequencer to play it over and over. 
Also. since the sequencer is recording 
keystroke events rather than actual 
musical pitches, you can speed up or 
slow down a sequence with a few key- 
strokes, This enables you to record 
difficult passages at a slow tempo and 
then speed them up to Vladimir 
Horowitz specifications. Another 
practical application is the so-called 
"time-compression/expansion" tech- 
nique used to create commercials that 
are exactly one minute long. The se- 
quencer lets you lengthen a piece of 
music that is, for example, 58 seconds 
long to exactly 60 seconds. 


THE SOUND-MODELING 
PROGRAM 

The sound-modeling program. or 
digitizer, lets you create your own 
soundfiles from tape recordings, rec- 
ords. or even a live microphone 
plugged into the 250. The user inter- 
face for the digitizer is cleverly de- 
signed and particularly easy to use. | 
found | could create an entirely new 
keyboard of sounds in just a few 
minutes. You can have someone 
speak or sing into a microphone. then 
digitize that voice into the 250 to 
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Need Research That Utilizes 
Computer-Assisted 
Telephone Data Gathering? 


Want to gather information rapidly using state-of-the-art 
computer-assisted telephone interviewing? Need fast 
access to tabulated results? Require integrated graphics 
with sophisticated analysis? Are you seeking real-time 
information? 


create an Uncle Harry voice. or what- 
ever. The 250 automatically calculates 
the pitches of adjacent notes. The 
process is the culmination of the 
venerable practice of composing with 
“musique concrete,” or modified 
sounds taken from nature. 

You can store user-created sound- 
files on disk (through MacAttach) and 
modify them just like you can the 
factory-installed files; and you can 
combine them with the factory-in- 


Call AssxscHAET at 


McGraw-Hill Research 


stalled files to create striking effects. 

Several features are worth pointing 
out in the digitizer. One is the high 
fidelity that is possible with the 
highest sampling rate of 50 kHz. The 
other is the ease with which you can 
edit the sampled sound. Once sam- 
pled. a sound can be "trimmed" to 
remove unwanted material at the be- 
ginning or end of the sample. 

You can trade soundfiles, instru- 
ments, and keyboard setups with 


ResearchNet is the leading edge 
approach to research that integrates 
study design, computer-assisted 
telephone interviewing, on-line 
tabulation, and report analysis capa- 
bilities as well as real-time data gath- 
ering. ResearchNet links together 
McGraw-Hill Research project 
teams, interviewers' terminals, re- 
spondent input, and you—to produce 
timely, accurate and meaningful 
study results. 


For a quote or proposal call 
Sheryl R. Fox (609) 426-5946 
(Information Data Gathering) or 
Joseph T. Collins (212) 512-3264 
(Full-Service Research) or 
write David P Forsyth at 
McGraw-Hill Research, 1221 
Avenue of the Americas, NY, 
NY 10020 


other Kurzweil users via disk or 
modem. | belong to PAN (the Per- 
forming Artists Network). a database 
bulletin board for electronic musi- 
cians and audio engineers. The Syn- 


If It's a marketing research problem, 
we probably pioneered the solution. 


ISN'T IT TIME TO TRADE IN 


thesizer and MIDI Development Net- ye 
work keeps several soundfiles in the Se YOUR NORTON UTILITIES ™ * 
library. which members сап down- | w 


or any other favorite utility, for the next generation disk and file management system? 


DMS/The Disk Management System is THE ANSWER!I! 
DMS 15 an Easy to Use, Menu-Driven, Full Screen software 
package that will help you: 


load. | recommend PAN to anyone 
seriously interested in computer 
music synthesis. For more informa- 
tion, call (215) 489-4640. 


е INCREASE SYSTEM SPEED AND RELIABIITY using the 
Align and Pack Commands 

è EFFICIENTLY LOCATE AND REORGANIZE 
INFORMATION with Search and Sort commands. 

e QUICKLY EXECUTE applications using function keys. 

e GET A FULL PICTURE of information on your disk with 
Tree, Dump, and Map commands. 

è RECOVER WITH EASE, erased files using the Recover 
command 

è CUSTOMIZE attributes of files and directories. 

© INCREASE YOUR EXPERTISE with these and many more 
FUNCTIONS. 


MIDI INTERFACE 

MIDI is the ubiquitous communica- 
tions scheme for digital music devices 
that has become a de facto standard 
in the music industry. 

The Kurzweil 250 offers a particular- 
ly full implementation of the MIDI 
specification and allows the synthe- 
sizer to control or be controlled by a 
variety of other synthesizers, hard- 
ware devices, or computers. The 250 
has MIDI-in, MIDI-out. and MIDI-thru 
jacks on the back panel. 


Over 40 Disk and File Management Functions at your finger tps. 


WARNING: YOU MAY NEVER HAVE TO BUY 


ANOTHER DISK/FILE UTILITY AGAINH 
"іп fact, you can save an additional $10 by malling in the distribution diskette of your obsolete 
utility. Norton Utilitias is a trademark of Peter Norton. 


All these features normally priced at $99.00 now only $94.00 with this ad 
Demo diskette available for only $5 Maryland Residents please add S% sales rax. 

To order direct call: (301) 384-1425 or Toll Free: 1-800-524-1081 m. 

Send order and payment to 
12904 Olivine Way 
Silver Spring, MD 20904 


DMS runs on IBM PC, PC/XT, PC/AT and most compatible systems, running DOS 2.0 and above. 


DOCUMENTATION 
Considering the complexity of the 
machine, the 250's documentation is 
surprisingly good. although there 
were gaps in the earlier versions—no 
comprehensive diagrams of the soft- 
ware command trees, for instance. 
(continued) 
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REVIEW: KURZWEIL 250 


The biggest bottleneck 


to using the 250 is 


the MacAttach program. 


This situation has since been allevi- 
ated by the excellent diagrams in the 
Byrd and Yavelow paper. copies of 
which have been sent to all Kurzweil 
Owners. 

One drawback to the documenta- 
tion is that it's hard to find things 
when you need them. However, those 
sections describing the sequencer 
and the sound-modeling programs 
are particularly well written. 


NEW DEVELOPMENTS AND 
MISCELLANEOUS NOTES 

The biggest bottleneck | found to 
using the 250 is the MacAttach pro- 
gram. At 56.700 bps, MacAttach ver- 
sion 2.0 (which | used for this review) 
is far too slow. taking from 2 to 4 
minutes to load one custom sound- 
file. This would be prohibitively slow 
for the live performer. To compound 
things, MacAttach makes no use of 
the Macintosh's graphics, and its func- 
tions are restricted to loading files to 
and from the synthesizers memory 
and making disk copies. However, this 
past winter the Kurzweil people told 
me that they plan to announce Fast- 
link, an interface card for the Kurzweil 
that will increase MacAttach data 
transmission tenfold, making it pos- 
sible to load a file in 5 to 10 seconds 
instead of 2 to 4 minutes. 

They are also optimizing the Kurz- 
weil 250 for use with a Macintosh 
equipped with a hard disk drive, and 
in particular, to work more efficiently 
with sophisticated MIDI-based music 
software such as Mark of the Uni- 
corns Performer and Southworth's 
Total Music. 

In response to criticism that the 
piano voice has some weaknesses 
(slight pitch aberrations. certain tub- 
biness in the midrange, and slight dis- 
continuities from one keyboard region 
to the next), the company has re- 
masked the ROMs containing the 
piano voice (and several others). It is 
now much smoother and more ac- 


curate, The new harpsichord voice is 
also excellent, as are several other 
new voices in the upgraded software. 
The approximate charge for retrofit- 
ting to the new voicings is $2500. 

Redoing the ROMs gave the de- 
signers the chance to convert from 
256K-byte chips to I-megabyte chips, 
freeing up several slots on the 
motherboard for more sound blocks. 
Announcements of new sound blocks 
should be forthcoming. 

The currently available Sound Block 
B features 10 new rock-drum sounds, 
all recorded in New York with the help 
of such musicians as Phil Collins and 
the Thomson Twins. It also includes 
an electric piano, electric guitar, and 
other voices. 

| have a library of about 20 custom 
sounds for the 250 that | obtained 
from the company and from users 
groups. Most of them are adequate: 
a few are standouts. It's great fun to 
create your own. 


CONCLUSIONS ! 
For a variety of reasons. ! feel the 
Kurzweil 250 Digital Synthesizer is the 
most important advance in the art of 
computer music synthesis in the past 
10 years. Other approaches may have 
their particular advantages, but no- 
where else have | found a machine 
that can do all the things the 250 can 
do for the price. 

The 250 is not cheap. but combined 
with a good analog or digital multi- 
track tape recorder, it's just about all 
you need to create a high-powered 
electronic music studio. The design in- 
novations contained in the 250 will 
undoubtedly be copied by others, and 
it's only a matter of time before the 
Japanese begin to upgrade their de- 
signs. (Kurzweil is in fact working with 
a Japanese company to create a new, 
lower-priced design.) When the next 
wave of machines arrives, the state of 
the art will really take off. m 
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Intel 8088-3 (4.77 MHz) 
e STD-5150 Keyboard 
• 640K Ram ЇЇ 
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REVIEW FEEDBACK 


POCKET APL 

In response to the review of STSC Inc’s 
Pocket APL (March. page 237). I think Eric 
Johnson should have made the following 
two points: One, the program does take 
advantage of the 8087, if installed. There 
is a section in the supplied manual that 
shows the user how to change the pro- 
gram to software floating-point math If the 
8087 default is not installed. 

Two, APLs strength is in array process- 
ing, and the Calculations benchmark. as 
written. is not the best test of the calcu- 
lating pawer of the program. For example: 
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This function performs 10.000 multipli- 
cation and 10.000 division operations in 
64-bit double-precision numbers in 12 
seconds. Compare this with the 7:18 time 
(see table i, page 238) in the review. Also, 
with an 8087 installed, the correct figure 
for the Calculations benchmark as written 
in the review is 6:16, which illustrates how 
much time is spent calculating. 

KEVIN DOWNING 

Evanston, IL 

The review gives examples of APLs use 

of arrays. The benchmark was structured 

to compare APLs mathematical abilities 
with BASIC's. 

JON EDWARDS 

Technical Editor, Reviews 


COLOR FOX 
We would like to correct one minor 
misconception and point out one major 


(and almost universally overlooked) virtue 
in John D. Unger's review of the Color Fox 
(January. page 301). 

He states that the machine without the 
video board is slower for screen opera- 
tions because it uses BIOS scrolling 
routines. It is definitely slower, but that's 
not the reason. The unaugmented Sanyo 
actually has to draw the dot configuration 
for each character on the screen using the 
main CPU. 

A unique capability is buried in the 
Sanyo equipped with a video board, how- 
ever. If you have two monitors available 
you can configure it as a two-screen sys- 
tem (e.g.. text in monochrome using the 
video board and high-resolution color 
graphics using the Sanyo video circuitry: 
that's 640 by 200 pixels by 8 colors]. We 
have recently sent some notes and soft- 
ware to SanPic Users Group (1967 De- 
fiance Avenue, Las Cruces, NM 88001) 
showing how to use this capability for 320 
by 200 pixels by 27 colors. We are not 
aware of other available software that ex- 
ploits this capability. 

KuRT RUDAHL 
SALLY GOLDIN 
Bangkok, Thailand 


ЕСО-С88 C COMPILER 

In the review of the Eco-C88 C compiler 
(January. page 307). David D. Clark uses 
a popular factoring algorithm—the Pollard 
rho method—as a benchmark (listing 3) to 
test the implementation of long integers. 
While the program may have dubious use- 
fulness as a benchmark. it is not a correct 
implementation of this algorithm. The 
problem arises in the line 


x = (x*x + 2) 90р; 


and in the two subsequent similar lines. 
The variable x may take any value less than 
p; therefore, the multiplication x*x will 
eventually cause an overflow if p is much 
areater than 2?! — 1, the greatest positive 
number that can be represented in 32 bits. 
This is true for the number given, and in- 
deed for most larger numbers of interest. 
Most C compilers do not incorporate the 
code necessary for overflow checking. so 
no error is reported. 

For the number used. 1394761. and 
using the program given, the factor 1181 


is found after 871 iterations. A correct im- 
plementation takes only 38 iterations. It 
is a credit to the robust nature of this 
algorithm that it still works at all! A cor- 
rect implementation can be obtained by 
declaring a double variable d, and by 
replacing the above line (and the two 
subsequent lines analogously] by 


d = (double) x*x + 2; 
x = dip; 
x = d ~ (double) x*p; 


This is awkward and will not work for the 
largest values of p, but it works correctly 
for the given number. 

Since the way in which a program reacts 
to an overflow situation may vary from 
compiler to compiler (and certainly will for 
different sizes of long int), 1 think it is 
dangerous to use this program as a bench- 
mark. 

MICHAEL SCOTT 
Dublin, ireland 


The changes you suggest do correct 
the overfiow problem and cause the pro- 
gram to operate as it should. Of course. 
they also destroy the utility of the pro- 
gram as a long integer benchmark. Also, 
if an argument in the range appropriate 
to the program is used, the program runs 
too fast to be useful as a benchmark. 
After experimenting with several other 
arguments, | am also amazed that the 
program works when overflow occurs. 
The value in the program is not unique 
in that respect. Factors of other large 
numbers can be found even when inter- 
mediate calculations overflow. The only 
difference is the unusually large number 
of iterations required to find a factor (the 
number of iterations required should 
have been a clue that the original pro- 
gram was not functioning as expected). 
fam not mathematically astute enough 
to explain why the algorithm still works 
with a pathological argument. 

Davip D. CLARK BB 


REVIEW FEEDBACK is a column of readers let- 
ters. We welcome responses thal support or challenge 
BYTE reviews. Send letters io Review Feedback, 


BYTE Publications, One Phoenix Mill Lane. Peter- 
borough, NH 03458. Name and address must be 
on all letters. 
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e database use 


now be used 


Introducing dBASE III PLUS? 

The PLUS stands for all the improvements 
weve made to the world’s number one selling 
database management software. 


р KEES Update Position Ret 
Database file 


Format 
View 
| Query 


Report | 

Label | 
The Assistant helps beginning users accomplish day-to-day data 
management tasks without programming 


Mind you, dBASE III PLUS still has the 
powerful dBASE programming language, dot 
prompt, and all the features that have made 
dBASE III the standard of the industry. 

Weve simply raised the standard. 

And just as dBASE Ш introduced more 
power to the people, our new dBASE III PLUS 
introduces more people to the power 

People who arent all that crazy about 

ing, for example. 

The Assistant feature in dBASE III PLUS 
now provides them with new easy-to-use 
pull-down menus for creating, using and 
modifying multiple databases. 

‘So now anyone who can manage a 
simple cursor can manage day-to-day data 
management tasks. Without programming. 


Mod MADE our new погов Painter 
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anyone can create custom screens. Without 
prog) 

Or using View, access related information 
in several databases at one time. Without 


rogramming, 

With Advanced Query System, another 
new non-programming feature, any user can 
build complex queries Just by selecting from 
the dBASE III PLUS pull-down menus. 

For rapidly creating entire programs, 
there's even a new Applications Generator. 

And for all those who wish to learn to 
program, the Assistant can be of further 
assistance. By teaching you programming 
commands as you go along, Without disrupting 
your work flow 

These are only a few of the dBASE III PLUS 
features that can help new users quickly get 
up to speed. And experienced users quickly 
increase their speed. (Sorting, for example, 
is up to two times faster and indexing up to 
ten times faster than dBASE III.) 


t Filter 
Select a logical conmectar for the Filter conditian. 


Advanced Query System lets you setup and answer complex 
queries without programming. 


by more people can 
by more people. 


And it's the fastest way to network those For the name of the Ashton-Tate dealer 
users, too. Because now, true multi-user capa- ^ nearest you, call 800-497-4829, Extension 
bilities for local area networking are built rightin. 0282." 

dBASE IH PLUS can also help put developers And get your hands on dBASE III PLUS. 
in the fast lane. With a new Data Catalog and It's the software more people can look 
more than 50 new commands and functions. forward to Using,  inaury 30 


Plus code encryption and linking, improved = 
debugging aids, assembly language calls and таноо Requires IBM" PC or 100% compatible Nalomatia/owners Ad 


1 
ABASE lE PLUS/Ashton Tate; MTS ie PRSE E 
much more. © Ashton Tate All rights reserved. 1988, 
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The data management standard. 
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COMPUTING AT CHAOS MANOR: 

CoLoR AND CP/M 

by jerry РоштеЙе.................. 295 
BYTE UK.: 

MODEM MYSTERIES REVEALED 

by Dick Ронт!аїп................... 319 
APPLICATIONS ONLY: UPGRADE FEVER 

by Ezra Shapiro 2... ee ee 329 
BYTE JAPAN: 

New TOOLS, NEW CHALLENGES 

by William M. Ешйе................ 339 
ACCORDING TO WEBSTER: 


STORAGE FOR THE MASSES 
by Bruce Webster... 0.0.0... 0 ce eee ee 347 


COLOR AND CP/M ARE the major themes of Computing at Chaos Manor this 
month. Looking at a new color monitor from NEC, the MultiSync. leads Jerry 
to the conclusion that the era of color text is here. And wondering whether 
he should finally retire Zeke. he comes to the conclusion that CP/M isn't dead. 
There are a lot of CP/M machines out there, they're good at what they do. 
and there's plenty of CP/M software. Jerry also looks for a macro editor and 
has the BDS 630/8 laser printer fixed. 

In BYTE U.K.. Dick tells us what happened when he added а WS3000 multi- 
standard modem to his computer system. Miracle Technology Ltd's new family 
of WS3000 modems are just about the state of the art in personal computer 
modems. 

In Applications Only, Ezra tells us about four new versions of old, familiar 
programs: WordStar 2000 Release 2, dBASE II Plus, Volkswriter 3, and Keep- 
track Plus. 

Our correspondent in japan also added a modem to his system this month. 
Bill describes his experiences with his new Hayes Smartmodem and also with 
the DeSmet C development package. a C compiler. 

Bruce Webster takes another pause from the 68000 wars. He begins the 
article with an industry update, in which he looks at what some of the major 
computer companies are up to. Bruce then looks at a couple of storage 
devices: MacBottom and the DASCH external RAM disk. MacBottom proves 
to be his product of the month. Bruce concludes by making some comparisons 
of mass storage devices, including a correlation between speed and fragility. 


IUNE 1986 * BYTE 293 


ER PRINTER 
ARING UNIT 

WITH Zo 
BU 


| 
, ' ] і È | 
] 
à i J | i 1 Е \ 
1 f 
19 11007; Кг I \ 
Г oT [i ] ual L| d ) | i [ li 
| j . 
r ^ , | J | 1 | i | } ” | Í M ue. " і 4 | 
> LN a Lilt Td Gi tig ane i | ; 
J i г a 
lec - i y 
TC bo 3p lot | Jek" | f j 
А 
\ t A r d i 
Ineludme a pause Dutton, clear Dutton, memory tes 
r de h os 1 = 
E AL, awe f ыг "81279 *4 ; — 
j VEL 67 0131 ч Б Фа Ib Ре 11 } 1 > 141% i , m 
L 3 i 
poe } му 1 || a | “ 
cated гіет - i Т 


m Ач JI. VOSS TY : Ab : $ т =й | E И Зы 
O Tor unde! S800 make your laser printe em eit. і = 


Г B- я =” Y =| ау 6. 79 г 
times more COSI eert vE j 


IM OR ] tury f | г Enc 14:71 


COMPUTING AJACHAOS MANOR 


COLOR AND CP/M 


I've started this four times. 
There's no easy way. І ended 
last month's column just be- 
fore going out to Caltech's Jet 
Propulsion Laboratories for 
the Voyager encounter with 
Uranus. It was an absolutely 
wonderful weekend. Many 
friends and colleagues came down for 
the encounter. We had a wild party 
here at Chaos Manor, and then all got 
together out at [PL to watch Voyager 
do its stuff. Charley Kohlhase, whose 
programs control Voyager's flight, 
joined us— Voyager arrived one minute 
early after more than five years and 
billions of miles in transit! Marvin 
Minsky showed up at JPL, found out 
where the science fiction writers were, 
and spent the rest of the day with us. 
We ended up at Burger Continental 
for dinner. Sunday was similar. A 
wonderful weekend. 

Then came Tuesday morning and 
Challenger, and it wasn't so much fun 
anymore, 

Since then I've received a lot of mail 
from readers saying the same thing: 
we've always thought we ought to sup- 
port the space program, but we never 
got around to it. What should we do? 

I've no room for the long answer. 
The short answer is, send $30 to join 
the L-5 Society Promoting Space 
Development. 1060 East Elm St., Tuc- 
son, AZ 85719. Tell 'em Pournelle sent 
you. They'll tell you the rest. 

Meanwhile, I've been busy The 
space movement has known for a 
long time that we'd lose a shuttle one 
day: but we weren't really prepared 
when it happened. There's so much 
to do: press releases; news interviews, 
some sane and some absurd; and 
organizing the policies we ought to 
advocate. You can see what's coming: 
| didn't do anywhere near as much 
puttering around with small com- 
puters as | would have liked. On the 


BY JERRY POURNELLE 


Jerry looks at the 


prospects for color and shows 
that CP/M isn't dead 


other hand, by making use of BIX. 
BYTE's electronic conferencing sys- 
tem. | was able to put together a na- 
tional conference bringing together 
people from the White House staff. 
the National Commission on Space 
the aerospace industry. major univer- 
sities, and the space advocacy groups. 
| expect something will come of all 
that. 


MULTISYNC 

The official name is the NEC JC- 
1401РЗА MultiSync Monitor. With a 
name like that, it's got to be good? In 
any event, it certainly is. NEC calls the 
MultiSync "the intelligent monitor.” 
and it pretty well lives up to the 
billing. 

The MultiSync isnt very large: | 
measure 12 inches diagonal of useful 
area. [t comes with a neat swivel 
stand: when you set it up, it's about 
14 inches high by 14 inches wide by 
some 18 inches deep (if you leave 
room for the cables}. The stand 
swivels and tilts so that you can par- 
tially pack a keyboard under it for 
storage. 

The MultiSync's resolution is 800 
horizontal dots by 560 lines. Eighty- 
column text could have 10 dots hori- 
zontal width per column by as many 
vertical dots as you like. I've no real 
feel for those numbers. Subjectively, 
it looks good: more on that later. 

The distinguishing feature of the 
MultiSync is that you can use it with 
a wide range of color boards. | took 
mine out of the box and plugged it 
into Big Kat, the Kaypro 286i IBM PC 


AT clone that normally drives 
а 19-inch high-resolution 
Zenith monitor. No adjust- 
ments needed: MultiSync 
worked fine. 

Not only did it werk fine, but 
| was tempted to leave it in 
place. The MultiSync display 
is crisp and sharp. Text looks good on 
this monitor. The only problem. for 
me, is that the text is a little small. I'm 
farsighted, sufficiently so that I'm 
most comfortable sitting 30 to 35 
inches from an eye-level monitor. The 
MultiSync is sharp enough that | can 
see and read text at those distances, 
but it’s not really large enough for 
comfort; and due to the layout of my 
office, the screen for Big Kat is most 
conveniently placed 36 inches from 
my schnozz. I left the MultiSync con- 
nected to Big Kat for a day or so, but 
eventually | went back to my enor- 
mous Zenith, which doesn't look as 
sharp but is certainly large enough. 

Next | connected MultiSync to the 
Golem, our monster CompuPro S-100 
286/280 SPUZ system. The Golem can 
drive up to four physical consoles. 
One of those consoles is Old Reliable, 
the TeleVideo 950 1 bought the first 
year | did this column. (Incidentally: 
anyone out there know where 1 can 
get some key caps for a 950? The only 
problem with my Telewidget is that 
the housekeeper dropped the key- 
board last month and lost two key 
caps.) The other physical console for 
the Golem isn't exactly a console. it's 
the CompuPro S-100 PC Video board. 
which apes the IBM PC color system. 
With the PC Video board. a properly 
equipped CompuPro running Concur- 
rent CP/M will also run about 85 per- 

(continued) 
Jerry Pournelle Rolds a doctorate in psychology 
and is a science fiction writer who also earns 
a comfortable living writing about computers 
present and future. 
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cent of the software developed for the 
IBM PC, including Lotus 1-2-3 and 
Flight Simulator. 

The MultiSync works splendidly 
with the PC Video board, Text looks 
nice—once again, a bit small for peo- 
ple who like to sit as far away as | do: 
but it's readable, and everything is as 
steady as if it were painted on. 

MultiSync will, without modification, 
work with the Enhanced Graphics 
Adapter PC board that is rapidly be- 
coming the business standard; and 
also, I'm told, with the Professional 
Graphics Controller. I'm getting a Pro- 
fessional Graphics Controller, and I al- 
ready have a Princeton Graphic PGC 
monitor; l'Il provide a comparison 
when the Princeton board comes. 

Meanwhile, the MultiSync is trouble- 
free. The instructions are clear. It 
works fine with the Perma Power 
Color Commander gadget (which lets 
you reprogram the color outputs; see 
last month's column). MultiSync has 
a text mode that lets you add color 
to text or background: not as flexible 
as the Color Commander, but likely to 
be all you'd need. Finally, MultiSync 
runs cool compared to some color 
monitors I've had here. І do wish it 
were about two inches larger. 


COLOR TEXT? 

I'm convinced that the era of color 
text is here. On the other hand, I've 
been convinced before. Maybe it's the 
atmosphere at computer shows—! go 
to them, see text in color on screens, 
and come away convinced that it's 
something | could work with. Then I 
get it home, and it isn't. 

Its likely I'm not trying the right 
stuff. It has taken me a long time to 
realize that the problem isnt the 
monitor, it's the computer hardware 
that drives the monitor. The standard 
PC color boards, including Compu- 
Pros PC Video board, just are not 
good enough: not for me at any rate. 
Examining them ciosely shows why. 
My ancient Processor Technology 
VDM board—probably one of the last 
in the world still in operation—has 
about 11 vertical by 9 horizontal dots 
in the matrix that forms each letter. 
(I don't know exactly: I've mislaid the 
documents, and it's nearly impossible 
to count them on screen because they 
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CHAOS MANOR 


run together. which. of course, is what 
you want them to do) 

While the MultiSync monitor could 
handle that, the IBM PC color and PC 
Video boards don't have that many 
dots forming each letter. The edges 
of the letters are therefore fuzzier. The 
better the monitor, the less fuzzy it is, 
but even with the best monitors 
there's still too much fuzziness. That's 
something | should have known (and 
heaven knows enough people tried to 
tell me): 1 can only plead that with the 
construction and other distractions, | 
wasn't paying attention. Worse: last 
spring during construction a Hercules 
color board came in here, but it got 
separated from its documents, and 
both got lost in the swim. I’ve started 
a search, but it hasn't turned up, and 
its deadline time; so | can't even 
report on how that board looks with 
MuitiSync. 

I've more to confess. For months we 
have had a Princeton Graphic SR-12 
color monitor sitting in the storage 
room. It arrived during hectic con- 
struction, when | was hounded from 
room to room by carpenters tearing 
down walls faster than I could move 
computers. At a show, | thought that 
the Princeton monitor had some of 
the best color text I'd ever seen; it ar- 
rived and wouldnt work with the stan- 
dard color board in Big Kat. It isn't 
supposed to, of course. It needs a 
special color-video board. Somehow 
that board never arrived, and due to 
alternate waves of sloth and frantic ac- 
tivity here we forgot to remind any- 
one. Consequently, the SR-12, which 
friends assure me is one of the world's 
great monitors, has blushed unseen 
like the flower in the crannied wall. 
That too will be remedied, but not 
before I turn in this column. 

So: its probably my fault І don't 
have good color text for a PC AT. On 
the other hand, when І check with 
knowledgeable friends, they say they 
haven't really solved the problem 
either. On the gripping hand, as the 
Moties say. І know it can be done. By 
"good" color text | mean letters large 
enough for me to see and as well 
formed as those 1 have on my 1978 
VDM board and my even older 
14-inch Hitachi monitor: in other 
words, text that | could stand to look 


at hour after hour; text that won't 
distract me when I'm trying to write 
books. | know it's possible, for two 
reasons. 

First, the standard color output from 
the Kaypro 286i is almost good enough 
now. It would be good enough for 
most people, | think. | use Big Kat for 
my on-line communications, particu- 
larly BIX. | spend at least an hour a 
day at that. It doesn't take the concen- 
tration that creative writing demands, 
but I'd much rather write books on Big 
Kat than on, say, the original Kaypro 
It with built-in screen, and 1 did 
manage a novel on the Kaypro. Not 
only that, but a number of good 
writers, including Norman Spinrad 
and Roland Green, have done the 
same, and indeed continue to work 
with the older Kaypro machines to 
this day. 

Second, the color outputs of both 
the Atari 520ST and the Amiga are 
already good enough to write books 
on. So far І haven't found a good 
enough (for me) text editor for either 
machine, but that’s only a matter of 
time. Not only are there some really 
good programmers writing editors for 
both machines, but some of those 
programmers are in communication 
with me through BIX. They may not 
follow all my prejudices, but they're 
at least aware of them. 


LOOKING AHEAD 
“I'm getting old, boss" 

"Eh?" | woke from dozing. Zeke was 
nattering. 

“Old. You just said it yourself. My VDM 
board was part of Zeke |. That's nine years 
old! I've got 8-inch disk drives. Noisy. And 
I'm big, huge, take up a whole corner of your 
new office. Big Kat there is no bigger than 
my disk drives! Time to retire. The boys would 
like to have me. Or Mrs. Pournelle. Or Notre 
Dame. It's silly. All those columns about the 
future of computers written on an obsolete 
CP/M wreck like me" 

"You're no wreck, and you're not 
obsolete" | shouted, and woke up: but 
it gave me pause to think. Not that 
Zeke |] can't do everything he was 
bought for. He can. Visitors are gen- 
erally startled at just how fast he is at 
handling text and at saving it, if 
they're used to 5%-inch floppies; 

(continued) 


THE PROGRAMMERS SHOP 


helps save time, money and cuts frustrations. Compare, evaluate, and find products. 


RECENT DISCOVERY 


dBASE Tools for C - incorporate C 
functions as extensions to dBASE 
II] Plus. Also functions for business 
graphics, arrays, math, stats. 
MS C, Lattice, Aztec. PC Graphics $ 79 
Tools $ 79 


Al- -Expert System Dev't 


Arity System - incorporate wC, РС $295 
Experteach - Improved, samples PC $399 
EXSYS - Improved, Debug, file & 

external program access. PC $339 


Ist Class - by cxample, interfaces $250 
Insight | - Probabilities, fast М5 $ 79 
Insight 2 - dB2, language MS $399 
Others: APES ($359), Advisor ($949), 


ES Construction ($100), ESP ($845), 
Expert Choice ($449) 


List Our 
GC LISP Interpreter - "Common", rich. 

Interactive tutorial $495 Call 
GC LISP 286 Developer - 2 to 15 meg 

RAM, compiler & interp. 41195 Call 
Microsoft MuLisp 85 $199 
TLC LISP - "LISP-Machine" - like, 

all RAM, classes, compiler. MS $225 
TransLISP - Good for learning MS $ 75 
WALTZ LISP - “FRANZ LISP" - 

like, big nums, debug, CPM-80 MS $149 
Others: IQ LISP ($155), BYSO ($125), 

UNX LISP ($59), IQC LISP ($269) 


AI-PROLOG. 


ARITY Standard - full, 4 Meg 

Interpreter - debug, C, ASM РС $ 350 
COMPILER/Interpreter-EXE РС $ 795 
With Exp Sys, Screen - KIT PC $1250 


MicroProlog - enhanced MS $ 229 
MProlog - Improved, Faster PC § 475 
Professional MicroProlog MS $ 359 
Prolog-86 - Learn Fast MS $ 95 


TURBO PROLOG by Borland PC $ 85 
Others: Prolog-[ ($365), Prolog-2 ($1795) 


Editors for Programming 


BRIEF Programmer's Editor - 

undo, windows, reconfigure 
C Screen with source 
EMACS by UniPress - powerful, 

multifile, MLISP. ^ Source: $949 $299 
Epsilon - likc EMACS PC $169 
FirsTime by Spruce - Improve 

producti vity. Syntax directed for 

Turbo ($69), Pascal ($229), or C ($239) 
Kedit - like XEDIT PC $115 
Latticc Screcn Editor-multiwindow 

multi-tasking Amiga $100 MS $125 
PMATE - power, multitask 80/86 $159 
VEDIT - well liked, macros, 

buffers. CPM-80-86 MS $119 
XTC - multitasking PC $ 85 


Dan Bricklin's Demo Program. Prototype 
quickly. User fecdback without pro- 
gramming. All 250 ASC characters plus 
attributes. Subsetting, macros. PC $ 75 


PC Call 
80/86 $ 75 
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Free Literature 
Com pare Products 


Evaluate products. Ci competitors. Learn 
aboul new allemalives. ree сай! brings infor- 
mation on just 1 on just about a any programming need. Ask 
for any “Packet” or Addon Packet D AID ADA, 
Modula O BASIC CC" O COBOL D Editors | 
О FORTH О FORTRAN О PASCAL О UNIX/PC 
оғо Debuggers, Linkers. 


» Dealers inquire 

» Newsletter 

© Rush Order 

* Over TEN products 
* BBS-7PMto7 AM 617-826-4086  » National Accounts 


C Support-Systems 


Basic-C Library by C Source MS $139 
C Sharp - well supported, Source, 


realtime, tasks PC $600 
C ToolSet - DIFF, xref, source MS $135 
Lattice Text Utilities PC $ 99 


The HAMMER by OES Systems PC $179 


PC LINT - checker MS $125 
SECURITY LIB - add encrypt to MSC. 
C86 programs. Source $250 PC $125 


Fortran & Supporting 


ASC Time Series $469 
Forlib-- by Alpha - graph, comm. $ 59 
MACFortran by Microsoft - full 77 — $229 
MS Fortran $219 
No Limit - Fortran Scientific $129 
PolyFortran - xref, pp, screen $149 
Prospero - '66, reentrant $349 
RM Fortran - enhanced “IBM Еш" $399 
Scientific Subroutines - Matrix $149 


Strings and Things - registers, shell $ 59 


MultiLanguage Support | 


BTRIEVE ISAM MS $199 
BTRIEVE/N - multiuser MS $469 
CODESIFTER - Execution PRO- 

FILER. Spot bottlenecks. MS $109 


HALO Graphics- Multiple video 

boards, printer, rich. Animation. 

Апу MS language, Lattice, C86 PC $249 
Pfinish Performance Analyzer MS $279 
PLINK-86 - a program-independent 


overlay linker to 32 levels. MS $279 
PLINK-86 PLUS - incremental MS $369 
PolyLibrarian MS $ 85 
PVCS Version Control MS $359 


Screen Sculptor - slick, thorough PC $ 99 
ZAP Communications - VT 100, 
ТЕК 4010 emulation, full xef, PC $ 85 


ATARIST & AMIGA 


We carry full lines of Manx, Latticc, 
Metacompo and Prospero. 


Call for a catalog, literature and sofid value 


800-421-5006 


THE PROGRAMMER'S SHOP" 
128-B Rockland Street, Hanover, MA 02339 
Mass: 800-442-8070 or 617-826-7531 — 4/86 


RECENT DISCOVERY 


dBrief, the dBASE Assistant - 
optional syntax directed editing, 
screen gen, graphics, speed coding. 


dBASE П, III, Clipper. $ 95 
C Language-Compilers 
AZTEC C86 - Commercial PC $399 
AZTEC C65 - Personal Apple 1 $199 
C86 by CI - 8087, reliable MS $299 
Consulair Mac C w/toolkit MAC $299 
Lattice C - from Lifeboat MS $289 
Lattice C - from Lattice MS $339 
Mark Williams - w/debugger М5 $399 
Megamax - tight full ATARI/ST $179 
Microsoft C 3.0 - new MS $259 


Q/C 88 by Code Works - Compiler 
source, decent code, native MS $125 
Wizard C - Lattice C compatible, 
full sys. III, lint, fast. MS $389 


|C Language- Interpreters 
C-terpby Gimpel - - full K &R, 


.OBJ and ASM, large progs. MS $249 
INSTANT C - Source debug, 
Edit to Run-3 seconds MS $399 


Interactive C by IMPACC Associates. 
Interpreter, editor, source, debug. PC $225 
Introducing C - learn C 


fast. self paced tutorial PC $109 
Professional Run/C - Run/C plus 

create add-in libraries, 

load/unload them. MS $199 
Run/C - improved MS $109 


C Libraries-General | 


Application Programmer's Toolkit MS $349 
Blaise C Tools І ($109), C Tools 2 $ 89 
C Essentials by Essential] PC $ 85 
C Food by Lattice-ask forsource MS $109 
C Power Windows by Entelekon PC $119 
C Utilitics by Essential - Comprehensive 
screen graphics, strings. Source. PC $139 
Entelekon C Function Library РС $119 
Entclekon Superfonts for C PC $ 45 
Greenleaf Functions - portable, ASM $139 
Polytron - for Lattice, ASM source $ 85 
Software Horizons - Pack | PC $129 


C Libraries-Communications 


Asynch by Blaisc $149 
Greenleaf - full, fast $139 
Software Horizons - pack 3 $119 
C Libraries-Files | 
FILES: C Index by Trio - full B + 
Tree, vary length field, multi compiler 
{File is object only MS $ 89 
/Pro is partial sourcc MS $179 
/Plus is full source MS $349 


CBTREE - multiuser record locking. 
sequential, source, noroyaltics MS $ 99 
CTree by Faircom - noroyaltics MS $339 
dbVISTA - full indexing, plus optional 
record types, pointers, Network. 
Object only - MS C, LAT, C86 $179 
Source - Single user MS $429 
Source - Multiuser MS $829 
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"BRIEF has improved my 
productivity tenfold. 
It paid for itself in 2 weeks!" 


David Norwood, Microsystems Manager 


Tailor Editing to Your Style 


* A high-level, readable Macro 
Programming Language - allows 
customization for programming 
languages ... Complete, unlimited 
variables, etc. 


* Edit multiple files of unlimited size 


(2 Meg is OK) 
* Multiple Windows on screen with 


different or same file, fragments, etc. 


* A bona-fide UNDO stack (up to 300] 
of all operations: deletions, reading 


files, search, translate, more. 


For PC, AT, compatibles and 
Tandy 2000. 


Only $195 


Full "regular expression search" - 
wild cards, complex patterns 


, Reconfigurable keyboard 
* Adjustable line length - up to 512. 


Keystroke macros - for common 
typing sequences 

Suspend BRIEF to execute, exit to 
DOS - run another program (like a 
compiler, dir, XREF. DIFF, or 
DEBUG) then resume BRIEF 
session 


Compiler-specific support like auto 
indent, syntax check, compile with- 
in BRIEF 


aao. B Weston Si.. Norwril, MA 02051 


17-659-1571 


CALL 800-82 1-2492. 


LEARN LISP 


Interactively and Write Real Programs 


with TransLISP for Only $75 


A "COMMON LISP” compatible Tutorial, Interpreter, Debugging, and 
Pretty Printer plus a Fast, Full Screen Editor, Samples and Help 


O Start Easily and Quickly: 

A complete, modular tutorial helps you 
learn LISP at your own pace. An in- 
tegraied, interactive environment provides 
all of the elements needed lo enter, modify, 
analyze and debug programs. 


| Natural Language, Expert Sysiems and 
Symbolic Manipulation: 

Natural Language concepts are illustrated 
by a phone number retrieval program. 
Choose the best word processing program 
for you with the Expert System. Arithmetic 
expressions are translated to Assembler using 
ü code generation program. 


O Write Realistic Programs: 

Short examples and substantial programs of 
about 10 pages in length help you learn by 
modifying, studying and using the key con- 
cepts needed to write programs of 1000 
lines or more. 


(J The “COMMON LISP” Standard: 
TransLISP includes a 300+ function 

subset of the "COMMON LISP” Standard. 
Use extras like the MSDOS interface and 
graphics. Or use strict compatibility" то 
make programs wrilten in TransLISP, 
upwardly compatible with other 

COMMON LISP systems like VAX LISP, 
GC/LISP or LISP Machine LISP. 


Recent Improvements: 640K Memory use supports | 2000 line programs. 
Full 8087 апа 8086 floating point included. 
Runs on any MS/PCDOS System with 256K. It is not copy protected. 
Г“ The best LISP I've ever used. Three times before, | tried to Jearn LISP, but until now J could 


never break through the surfacc." 


Sint. 
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HL. Whipple, User 


335-В Washington St. 
Norwell, Mass. 02061 
617-659-1871 
800-821-2492 
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Zeke's 1.2-терабуїе 8-inch drives аге 
just about twice as fast as Big Kat's 
floppies. тп used to him. 

On the other hand, Zeke has be- 
come a dedicated word processor. 
Not that he can't do anything but write. 
l still have lots of CP/M 280 programs 
for accounting, making calendars and 
keeping my schedule and all the 
other things 1 expect small computers 
to do for me: but both PC-DOS and 
Concurrent DOS are so much faster, 
and it's so much more convenient to 
have those programs memory-resi- 
dent and readily available that | 
haven't fired up Zeke for anything but 
writing since we moved upstairs. 

In fact, when I finish this column, I'll 
save it on Zeke's 8-inch disk. then turn 
around and put that disk in the Golem 
to check the spelling. t check spelling 
with The Word Plus, and, frankly, | 
don't even remember if | have a Z80 
version or if it was upgraded to run 
on the 8086 family. The Golem has 
both, and they operate invisibly: and 
he's terribly fast, especially when [ run 
the spelling program from the Com- 
puPro M-Drive/H memory drives. 1 can 
then save the corrected column on 
the Golem's 54-inch drive in PC-DOS 
format. insert the PC floppy into Big 
Kat. and send it all off to Peter- 
borough through BIX. 

That's absurd. Three computers to 
get the column out? Surely one can 
go—but which? 

Probably Zeke. What | should do is 
start a quest for a really good terminal 
| can run off the Golem at 38.4 
kilobaud (or kilobits per second. as 
they want you to say now, although 
| can't guess why). Last time | looked, 
there weren't any that would scroll 
text fast enough for me: when | flip 
a screen page, I want that to happen 
right now. But surely there are new ter- 
minais that will do the job. Once I've 
found one, I'll have to look at the 
keyboard. Of course, the screen has 
to be large enough. and bright 
enough, and the letters properly 
formed, and— 

And if we're going to do that, it can't 
be long before we have good color 
boards and monitors and editors for 
the АТ and— 

And at that point | say to heck with 

(continued) 


The purchase of a 

data base system 
should be the beginning 
of a relationship. 


That relationship should 
include planned product 
upgrades, experienced 
technical support, vertical 
application templates, infor- 
mational seminars, training 
programs, user groups, 
newsletters, special market- 
ing programs...and much, 
much more. 


Demand a Relationship 


At Software Solutions, the 
relationship begins as soon 
as you contact us. We'll 
help you find answers 

to your questions about 
DataEase™—or about 

any information manage- 
ment issue. 


The product evaluator at 


resi, Tronto, Ontario, (416) 231-1270 


United Germany, Austria 
Sapphire 


Inquiry 319 


Manufacturer's Hanover 
Trust summed up the expe- 
rience of tens of thousands 
of users by calling DataEase 
“the most impressive pro- 
ductivity tool | have seen.” 


When you talk to us, ask for 
our sample diskette. See for 
yourself why Data Based 
Advisor points to DataEase 
as "the easiest to understand 
and use full-featured data 
base program,’ calling it “a 
program which could easily 
set the industry standard.” 


Discover us. Find out how 
important the company 


behind the product can be L 


e OUI iy PC ohooh 

D IBM O WANG O DEC DTI 

Include materials relating to: 

Client Û] Retailer 

O MIS/DPAC Professional L1 VAD 
Other 


City: State: 
Май to: 

Software Solutions, Inc. 
12 Cambridge Drive 


Trumbull, CT 06611 


Zip: 


Telex: 703972 
800-243-5123 


Software Solutions. Get into a relationship that works for you. 


Wiest Scandinavia Switzerland, France 
Essex; 01-554-0582 MAT Sofware Verlag, Munich, 089-4613-O0 Weel Soft A/S, Alesund, Norway, (47) 71-46166 Solisouron S.A. 1209 Geneve, Switzerland; 9851528985. 153 
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it and do nothing. Which brings me 
to the point: CP/M isn't dead. 


VERY MUCH ALIVE 

Mrs. Pournelle has finished the outline 
and several chapters of a new book. 
She's using an Ampex terminal and a 
CP/M system built out of Ampro Lit- 
tle Boards by Don Castella of Disks 
Plus in Chicago. For some time, she's 
had her pick of computers and sys- 
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tems to use as word processors. She 
has used a 2/150; а Z-160; Adeline the 
Otrona (about whom more later]; a 
Z-100; Lucy Van Pelt, the IBM PC; and 
a Macintosh. The system she likes 
best is the one she has now: CP/M, 
hard disk, Ampex terminal, and the 
WRITE text editor. Of course. all she 
does with that machine is write and 
edit, so it's hardly a fair test; but it 
does confirm my impression: given a 


RightWriter is a new tool to help you produce lean, powerful BUSINESS 
WRITING. RightWriter uses advanced artificial intelligence technoloay 
to flag errors in GRAMMAR, STYLE, USAGE, and PUNCTUATION. 


RightWriter is the first office auto- 


mation package aimed at 
producing better writing, 
not more writing. 


9 Messages are Inserted 
directly into text to point 
out possible errors and 
problem areas. 


® Easy to Use — onlyone 
command to leam, your 
word processor does the 
rest. 


® Works with Leading 
Word Processors — 
including WordStar®, 
Volkswriter®, PFS:write®, 
MultiMate®. and others. 


è Readability Index — 
measures the reading 
grade level of the docu: 
ment using the D.O.D. 
standard Flesch-Kincaid 
formula. 


e Uncommon Word List 
— lists misspelled, slang, 
and uncommon words. 


* Recommends — never 
decides. RightWriter is a 
writing aid. The final 
decision is always left 
to you. 
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7. Righ 
is long overdue, An Idea whose time 


Jm Phil Wiswelt — 
RightWriter is a PC Magazine 
eye 4 lent, lowcost 
OPENING software Puck ~ L 


The documentation is 
f Rave seen" 


{Writer i 


Inside Worg 
among the 


Jim Pile, Soft Sector 


Avallable from your local dealer or: 
DECISIONWARE, INC. /RightSoft Division 
2033 Wood St. € Suite 218 

Sarasota, FL 33577 

Phone Orders Call: (813) 952-9211 
Add $4 for shipping and handling. 

VISA & MASTERCARD accepted 

30 Day Money Back Guarantee 


Right Witter la a trademark of Decision Ware, inc, WordEtar Is a bradernark of 
MicroPro Intemational of 


Inquiry 110 for End-Users. 


Inquiry 111 for DEALERS ONLY. 


number of systems to choose from. 
a good CP/M system with WRITE is 
still about the best creative writer's 
word processor around. 

Incidentally, her Ampex terminal 
does run at 38.4 kilobaud. It won't 
scroll as fast as Zeke does with his 
memory-mapped video, but then no 
terminal does. The amber screen is 
nice, the ietter set is pleasing, and the 
letters are large enough. І could cer- 
tainly live with it as my major system 
for writing books. I'm not too happy 
with where the arrow keys were put 
on the keyboard, but I’m not too hap- 
py with anybody's keyboard arrange- 
ment. She likes the terminal a lot, and 
l'm sure | would once | got used to 
it. Maybe 1 ought to get one and hang 
it on the Golem. But that's for another 
time. The point is that for writers a 
CP/M machine is not only good 
enough, there are ways in which it's 
superior to more "advanced" equip- 
ment; and built up from Little Boards 
the way Castella built Roberta's ma- 
chine, a CP/M system certainly costs 
less than most comparably equipped 
"advanced" systems. 

Don Castella periodically shows me 
the new stuff they're doing with Am- 
pro Little Boards. There's a Little 
Board using the Intel 80186 chip: Don 
built up a system with a hard disk and 
a Link PC-emulation PC-Term terminal 
and brought it around. It seems quite 
nice. Castella and the Ampro people 
claim they can put together fast multi- 
user PC-DOS and Concurrent DOS 
systems at a lower cost per user than 
anyone else in the business, and J ex- 
pect that's right. Of course, the Little 
Board systems are no more than 85 
percent compatible with an IBM PC: 
about like a CompuPro, although the 
incompatibilities aren't the same. 

Some of the incompatibilities may 
be due to the terminal. The Link PC- 
Term is supposed to emulate the IBM 
PC monochrome system, and perhaps 
it does: І haven't done any extensive 
tests. In fact, | have a confession: I've 
done almost nothing with the Little 
Board/186 system. 

It isn't the Little Board's fault. If 1 
don't sound enormously enthusiastic 
about partial clone systems, it's not 
because | don't think they have their 

(continued) 


СС Computers and Communications 


Your first color monitor should 


NEC introduces the only 
color monitor you need. 
Superb resolution plus 
MultiSync for across-the- 
board compatibility with all 
three PC graphics oards 
made by IBM,’ for business 
graphics, CADICAM 
computer art, and text. 
Now there’s one high 
4,4 resolution color 
* Ы d. monitor that does 
things your way. 
Ni... 2 The MultiSync™ 
Ny monitor from NEC. 


It gives you the 
best color resolu- 
tion available at 
the price. 
e Compatibility with the IBM 
Professional Graphics 
Adapter, the IBM Enhanced 
Graphics Adapter, and the 
IBM Color Graphics Adapter. 


compatibility with all three 


do i PC color graphics boards 

the IBM® made by IBM. With so many 
Enhanced board and monitor configura- 
Adapter. tions, folks didn't know which 
Board way to look. 


The new MultiSync color 
monitor gives you unique 
compatibility. As well as TTL 
and analog color. With 7 
switchable text colors. And 
resolution up to maximum 800 
horizontal dots and maximum 
560 vertical lines, on a large, 
13" diagonal viewing area. 


All that, тн at just 
$799. All from NEC, a 


name respected around 
ph the world for advanced, 
1 reliable products backed 
f T by nationwide service. 
kl 


e MultiSync, the NEC 
feature that automatically 
adjusts to color adapter 
board scanning frequencies 
from 15.75 KHz to 35 KHz— 
suggesting the possibility 
that the MultiSync monitor 
might be compatible with a// 
color graphics boards that СҮ ES 
are fully compatible with the I» 

IBM PC, PC/XT, and PC/AT, 
now and in the future. 

e Full implementation of 
high resolution graphics 
software for business and 
other applications, now 


and in the future. Compati- SPLASH 
€ And color capability A LEE" 
limited only by the board rer 
being used. sional 
See Things Our Way ron 
pter 
Until now, you had to choose Board 


different color monitors for 
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be good enough to be your last. 


Is the one color monitor that 
does everything your way. 


Compati- | 
bility with | 
the IBM* 
Color 

Graphics 
Adapter 
Board 


But why talk more about it? 
Visit your nearest dealer and 
see a graphic demonstration 
of the new NEC MultiSync 
monitor's capabilities. Then 
draw your own conclusions. 


For information dial 
1-800-447-4700 


NEC HOME ELECTRONICS (U.5.A.) Inc. 
Personal Computer Division 

1401 Estes Avenue 

EIK Grove Village, IL 60007 
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Rebate for the P32CQI 


When you buy a Xerox printer, what you get are 
Not breakdowns. 

You see, Xerox has been a leader in developing hard- 
working, reliable printers from the very beginning. We even 
invented daisywheel printing. 

One of our latest printer innovations, however, doesn't 
stress higher tech, but rather lower prices. 

Because from now until July 31 we're offering substantial 
rebates on our entire line of Xerox Diablo dot matnx and daisy- 
wheel printers. 

So you'll be able to save from $25 up to $500, depending oi 
the model you choose. 

And choosing is easy since all of these Xerox printers are 
compatible with a wide range of personal computers, including 
Xerox, Apple and IBM. 

Our Xerox Diablo dot matrix printers let you print in near: 


————— letter quality, or high-speed draft quality. And graphics can be 
Xen Diablo" and the identifying e T" trademarks of the XEROX CORPORATION. merged night in with the text. 
IBM* is a lrademark of International Business Machines Corporation. 


is a trademark of Apple Computers. Enc. 
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Rebate for the D25 
Rebate for the PI2CQI 


The Xerox Diablo daisywheel printers offer letter quality print- | 
ing that can easily meet all your word processing needs. 
You'll also have your choice of today's most advanced features. м 


= T зазна varied printing styles, and flexible pa- р " Xerox, , give me a break. 
handling capabilit | ave a dealer or Xerox Sales Representative contact me. 
imi “ nd 5 i is backed by a one-year | Û Send me more information on Xerox printers and the | 
So why not get a big break on the printers that don't break?* ок Ra кель i 
Call your local participating Xerox dealer or sales office for r i 
details today. Or call 1-800-TEAM XRX ext. 158A. Or just fill Title 
out the coupon and send it in. We'll take 
care of the rest. | Company [ 
| Address City State І 
| | C) | 
кы | Zip Phone 1 
px Send to: Xerox Corporation, P.O, Box 24, Rochester, NY 14692 r 
| can 1-ЗООТЕАМ XRX ex 1584 1 
L. cpu be arkaan DB REIN a 
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place. They do: it's just not here. ! 
dont much like multiuser systems 
(One user, at least one CPU!), but then 
| don't have to. | operate a small 
business, but it's not like most: | have 
a small number of products, not many 
customers (i.e, publishers), and а very 
small staff. | don't have inventories to 
maintain or shared databases to up- 
date, nor must I find the lowest-cost 
computer system to do the job. If I did, 
I'd look at the situation a lot different- 
ly. As it is, though. l'm much more ex- 
cited about Roberta Pournelle's Little 
Board 280. and what I'd like to see 
would be a Little Board 8/16 that 
would run both Z80 and 8086/8088 
software. 

There is, after all, a lot of CP/M soft- 
ware out there. You don't see it so 
much because dealers don't stock it. 
Dealers don't stock CP/M software 
because the word is out that CP/M is 
dead or dying: and as that word 
spreads, fewer dealers stock CP/M 
software. The spiral is deadly. 


* 1 
Ы 3 = af. 
4 


that lets you o : pos gea + rono o " 


a 
МД: 


oF if dili ‘duplex 2: ( bo dial М 
5 ly, or asynchronously with 2, 


| don’t know if the trend can be 
halted. | do know it's wrong. There are 
a lot of CP/M machines: they're very 
good at what they do; and you can 
get an awful lot of bang for the buck 
from them. 


NOT EXACTLY FREE... 
There's plenty of CP/M software, too. 
Much of it is in the public domain: 
free if you can find it. The trouble with 
free software is that it's not generally 
in anyone's interest to tel! you about 
it. Dealers like Don Castella try to pro- 
vide it with systems they sell. Barry 
Workman bundles some into pack- 
ages he calls the Software Anthology 
Series. There are users groups, too, al- 
though fewer than there used to be. 
Besides the public domain stuff. 
theres a mountain of CP/M software 
that has become what | call "pseudo 
public domain.” | guess | can best ex- 
plain that by an illustration. 
Consider the Scrimshaw Company. 
Scrimshaw was started in a garage by 


TET 
LER A 


or al а e) ерен 32 modems into a single | 


Codex nest... 


The Codex 2233 dial modem. Find oùt 
abourit Call 1-800-426-1212. Ext. 230. 


codex 


Ф e 


Memo c m rer Inc. Селебенин ка Conon Саринійа. 


© 1986 Codex 
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four guys. One had a CompuPro 
"boat anchor" 5-100 system: they 
used it to develop a Pascal compiler. 
The compiler worked and was out 
there early: if you wanted to do Pascal 
on your 8080 system, you bought 
Scrimshaw or you went without. They 
sold a lot of thern. 

Eventually competition came along. 
But by the time better compilers had 
appeared, the Scrimshaw people had 
got into another kind of programming 
entirely. Their new stuff—call it the 
SuperDuper Accounting System— 
took off like a rocket. Then came the 
IBM PC. SuperDuper got ported over 
to the PC and continued to sell like 
fury. 

For a little while they continued to 
sell the Scrimshaw compiler, but it 
wasn't really worth the effort. It cost 
too much to update and support for 
the revenue it brought in. They 
stopped selling it and eventually 
ceased to support it. 

The Scrimshaw compiler is now 
pseudo public domain. It isn't really 
public domain, because Scrimshaw 
never officially put it there; but it may 
as well be, because they don't care 
how many people pass it around. 
They'll never give you permission to 
copy it and give it away, because they 
don't want to support it; and if all 
copies are in theory illegally obtained, 
they have no obligations toward it 
whatever. On the other hand, they 
sure arent going to waste resources 
tracking down and suing pirates. 

That's one case. Less complex is the 
case of the FuddyDuddy calendar 
program. The FuddyDuddy Company 
consisted of Duane and Arlene Good- 
hacker working off their kitchen table. 
They sold 71 copies of FuddyDuddy 
at $87.50 each (thus doing better than 
a lot of start-up companies). Nobody 
was unhappy with the program. but 
it never took off. Expenses, including 
advertising, came to 93 percent of 
what they took in, so their effective 
remuneration was on the order of 40 
cents an hour. Eventually, Arlene went 
into real estate sales. and Duane 
became a programmer at the Huge 
Aircrash Company. The FuddyDuddy 
Company never exactly went out of 
business, it just ceased to operate for 

(continued) 


The Word is Out... 


| It’s going to break your 
| heart if you already 
| own a PC. 


JC LIPS provides a new experience in 
personal computing. Our third generation 
personal computer brings you technological 
advancement and features which have not 
been possible in the past. It runs all 
popular IBM PC software 2 to 4 times 
faster than other compatibles. It will 
impress you with unsurpassed 
performance and cool reliability. 
Best of all, it is available to you at 
an affordable price. 


background non-glare screen and a tilt 
and swivel base for easy viewing. The 
multi-function display card provides 
an IBM PC compatible interface for 
a monochrome display with 
Hercules compatible graphics or 
a RGB color graphics display. 


JC LIPS is also available with 
high speed 20 MB hard disk 

Тара ЕЩ with 2K cache buffer memory 

m | controller, Enhanced Color 

JC LIPS teatures the Il ШЇ Graphics display adapter, high 


advanced-Ltechnology CMOS 


resolution RGB color monitor, 
NEC V40 processor running at 8 A E: local area networking controller, 


igi 


MHZ with an equivalent and more. These options can be 
throughput of at least 9.5 MHz. added at any time, and with the 
[he systemboard has 256K ol (eatures we supply as standard, it 
КАМ, expandable to 640K, a will be a ditficult system to 
built-in floppy disk controller, outgrow, 
a socket for a high speed floating 

point processor, and 8 VO expansion slots. Also 
included as standard on systems are 360K floppy 
disk(s), a serial interface, a parallel printer interface, а 
battery backed-up clock, a keyboard, and a 135 Watt 
power supply, capable of handling all of this plus any 
accessories you may add later. ® JC INFORMATION SYSTEMS 


^ pc = Ар 2А a i UM | PUT m in lo] Whitney Place 
JC LIPS’ display system includes a quality 14^ high = Fremont, CA 94539 


res tution monochrome monitor, with a dark ЕЕ = (4 15) 659-8440 TWN 9 [0-381-704 1 


NOW tlie word is out. Another superb product is 
available from the high-pertormance, multi-user systems 
company, JC Information Systems, 


(BM, PC, and AT are trademarks of International Business Machines Corporation: NEC and VU are trademarks ob NEC Electronics Inc. 
Hercules is a trademark of Hercules Computer Technology IC LIS is à trademark ot KC Intormation Systems Corporation. 
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There are a lot of 
orphan programs out 
there in the CP/M world. 


lack of interest; and FuddyDuddy be- 
came an orphan program. 

There are a lot of orphan programs 
out there in the CP/M world. Some are 
really excellent. The real problem is 
finding them. 

One solution would be for people 
like Duane and Arlene to turn their 
programs into shareware and let peo- 
ple who sell CP/M systems know 
they've done it. The word can be put 
out on bulletin boards, too. Share- 
ware works this way: you can get a 
copy of the program from anyone 
who has it. You can pass it on to 
anyone you like. If you do like it and 
use it, send some money to the 
authors of the program. 


CHAOS MANOR 


Of course, the Scrimshaw people 
aren't about to make their programs 
shareware. On that one, you just have 
to let your conscience be your guide. 
The important thing is that there's a 
lot of CP/M software. Some is not bad, 
some is very good, and nearly all of 
it is cheap. 


V WEAPONS 
Into that complex situation comes the 
NEC company with its V20 and V30 
chips. These chips replace the CPU 
chip in PClones and do two things: 
they make the PClone run a bit faster. 
and they emulate an 8080 so that you 
can run very nearly all the old CP/M 
software. The V20 replaces an 8088, 
and the V30 replaces the 8086. V20 
chips work fine in PClones, including 
the Zenith Z-100, Z-150, and 2-160. 
They don't work in partial clones, in- 
cluding the DEC Rainbow, ТІ Profes- 
sional, and Victor 9000. 

Accelerate 8/16, which is CP/M soft- 
ware for using NEC V-series chips, is 


Aus uml: price t pay Y a til duplex 2400 bps dial modem 
Aras the company pieferied by more communications managers 


than any other. 


The Codex 2233 dial apod: Find out. 
about it. Call 1-800-426-1212. Ext. 230. 


codex 
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available from Walt Bilofsky's Software 
Toolworks. Intersecting Concepts of 
Moorpark, California. has a coopera- 
tive arrangement with Software Tool- 
works to copublish; the Media Master 
program lets a V20-equipped PClone 
handle a wide variety of 5и- and 
8-inch disk formats, including. of 
course, PC-DOS. About the only ma- 
jor format it can’t handle is Osborne 
single-density. Double-density works 
fine. 

The result is wonderful for owners 
of CP/M machines: if you want to up- 
grade to a PClone, send $99.95 to 
Software Toolworks and you get Ac- 
celerate 8/16, which includes the V20 
chip. instructions, and Media Master. 
With that, you can not only transfer 
all your old CP/M files onto your new 
Zenith or Compaq or whatever, you 
can also run all your old CP/M pro- 
grams. You don’t need to go buy all 
new software. 

Now for the bad news: we dont 
know precisely what CP/M software will 
run on the PClones. We do know that 
most will. if a program doesn't make 
really tricky BIOS calls. or subroutines 
embedded in specific locations in . 
CP/M, it should work fine. Barry Work- 
man reports that he has sold a 
number of copies of FTL Modula-2, 
his low-cost CP/M Modula-2 compiler 
with integral editor, to people with 
V20 PClones. І haven't tried that my- 
self, but so far Barry has heard no 
complaints. 

It's a bit hard to estimate the effect 
of the V-series chips. They don't cost 
a lot, and they definitely improve the 
performance of PClone machines. 
Reports of 20 to 25 percent speed 
improvements are probably exag- 
gerated, but certainly WordStar and 
other l/O-bound programs go 10 to 15 
percent faster; a significant upgrade 
for 20 bucks or so. Walt Bilofsky has 
done a lot more testing than I have; 
he reports that nothing runs slower, 
and most things run somewhat faster. 

Thus, it makes sense to upgrade 
your PClone just for the speed im- 
provement; and it also gives you ac- 
cess to a vast array of CP/M software. 

If you have a PClone, you could do 
a lot worse than to get Accelerate 
8/16. Then send for Workman's cata- 

(continued) 


ОВЕ PERFORMANG 


In a multi-user system, performance 15 the most important ingredient. 


Introducing the top-of-the-line in our 
286 series, the CompuPro 285/80" with more 
performance built in than ever. For 
starters, aur new 8 MHz 80286 processor 
gets data from memory in anly two clock 
cycles, compared with the three or four 
required by other systems. In addition to 
the 768K of high speed memory, the 
system's high performance 8) Megabyte 
hard disk has a dedicated 512K byte cache 
buffer that boosts its performance even 
more. Tape back-up and floppy drives are 
included along with nine serial ports, Con- 
current DOS 816™ multi-user multi-tasking 
operating system and NewWord™ word processing Ý 
software. The system includes a 16 slot S-IO0R 
motherboard, which means there's plenty of room for adding options such as memory expansion to a megabyte, more cache memory. 
additional Ј/О ports, slave processors, graphics, networking and more, 

All this tech-talk translates simply to this: The CompaPro 286/30 has the power fo salve your business computing needs today and tomorrow as your business grows. 

The price? A lot lower than you'd expect to pay for all this performance. Just $12,500 suggested list. To find out how the CompuPro 286/80 
(or any of our other multi-user systems) can give your business more performance, call today for the name of your nearest CompuPro dealer. 


10 MHz available with AMD 80286! Dealers have details. 
= 


MORE NET PERFORMANCE 


CompuPro has been providing networking solutions for years with 
eur NET 100™ and NET 107“ products, and we're proud to introduce the 
latest member of our network family — The NET PE™ Simply plug the 
NET PC into your IBM® PC, XT, AT or 100% compatible and your 
personal computer now becomes an integrated part of high performance 
multi-user network. The NET PC includes the CPLINK™ requestor 
program that lets your PC become a part of the network while still 
running DOS 

CompuPro multi-user systems (like the 286/80) make ideal file-servers 
for networked PCs, and they're still fully Functional as multi-user 
computers. Your problem of how to move up to a true multi-user system and keep your existing PCs is now solved. 

TECH-TALK: All our network products use the high speed (2.5 MBPS) ARCNET token passing hardware protocol and DR NET" 
software protocols (except a PC with CPLINK, which emulates DOS 3.1 conventions). The network may contain up to 255 nodes. The 
NET PC is a fully compatible super-set of the SMC ARCNET card and therefore may be used with other network software systems. 

AET PC with CPLINK: $550. NET 100 (for S-100 systems and the 286 series): $495. NET 10 (for the CompuPro 10 Plus™): $495. АП prices are 


suggested list. 
AT COMPUPRO, PERFORMANCE IS NOT JUST ANOTHER BUZZWORD. 


four user = 
p Get a super summer deal on a Comp yes din de wie to just тм 
SUMMER HOT е yte hard disk. For a limited time we re stas | om uP / 0 
system with а 40 mega es pers for more details. 


15995! See your near Viasyn Corporation, 26538 Danti Court 
Hayward, CA 94545-3999 (415) 786-0909 


var 286/80, 10 Plus, NET 100, NET 10 and NET PC are trademarks af Viasyn Corporation. Concurrant OOS 816 is compound trademark of Digital Research, Inc. and Viasyn Sein: 
R NET is a trademark of Digital Research, Inc. NewWord is trademark of NewStar Software, inc. CPLINK is a trademark of ComputerNet A/S. IBM is registered trademark of International 
гаја Machines Corporation. ARCNET is а registered tradamark o! Datapomt Corporation. Prices and specilications subject to change without пос. 


log of CP/M software: there's an amaz- 
ing amount of it, much of it packed 
20 programs to a disk, and all cheap 
(Workman and Associates, 112 Marion 
Ave., Pasadena, CA 91106). Software 
Toolworks also has a ton of CP/M 
stuff. 

NEC sent me a pile of V20 chips, 
which we're busily installing in every 
PClone we have. The Challenger disas- 
ter interrupted our tests. Full reports 
another time, but we're very excited. 


INTEGRATION? 
When IBM brought out the PC with 
PC-DOS rather than CP/M-86, it splint- 
ered the micro community. Nowadays, 
it's no big deal to transform files from 
CP/M to PC-DOS {although not every- 
one can do it), but for a while it was. 
PC-DOS, warts and all, became the 
mainstream. CP/M didn't vanish. but 
it sure got a lot less attention. 

The V-series chips can bring those 
streams back together. There may 
even be a sort of renaissance through 


CHAOS MANOR 


hybrid vigor. More: I'm told that NEC 
is working on a chip that can run 
everything from 280 through 80386 
software. And someone will bring out 
a chip that has 68000 capabilities. 
Integration of the micro community 


means larger customer bases for soft- 


ware. A larger market base means 
lower prices. Lower-priced, powerful 
software interests more people in 
small computers. 

The only real question is, why did 
it take the Japanese to bring us 
together? 


THE GREAT EDITOR HUNT 
[t all started when I was talking with 
Don Castella about what | might do 
with the Little Board/186 machine. 
"| do have an idea.” І said. “I've col- 
lected some enormous files of stuff 
off BIX. I'd like to go through and edit 
them down. Delete blocks of non- 
sense. What i really need is a good 
macro editor, like WordMaster. What 
do we have?" 


A small ie to pay for a TON 2400 bps dial modem 
that'gives you: bette? performance, better features, and better 


support than anythii 
The Codex 2233 dia 


else available. 
modem. Find out 
about it. Call 1-800-426-1212. Ext. 230. 


codex 


(M) MOTOROLA 


It turns out that | don't have any- 
thing. I might be able to tailor 
Borland's Turbo Editor Toolbox: al- 
though it won't hold files larger than 
memory, that’s not such a severe limi- 
tation for PC-DOS as it was for CP/M. 
Alas, | haven't time to do the tailor- 
ing. | want something | can use now. 
WordStar in nondocument mode 
doesn't have proper macros. VEDIT 
would probably work—1 recall І was 
pretty happy with it under CP/M-86— 
but 1 don't have а PC version. 

Don suggested Pmate, which appar- 
ently is quite popular with program- 
mers; but, alas, that's one of the few 
editors І don't have, and I’m not con- 
vinced it has the command process- 
ing | want. 

Connie Kageyama brought over an 
editor called KEDIT. which looks all 
right; but in reading the manual | cant 
find out how the macro system works 
and whether search-and-replace 
mode lets you match control charac- 
ters and delimiters and suchlike. I'm 
told that you can, but the documents 
don't explain it very well. I'll try again. 

One problem is that I've been 
spoiled by WordMaster. (My mad 
friend MacLean dubbed it Word 
Masher long ago, and to this day | in- 
voke it under the command MASH 
file.ext.) WordMaster not only lets you 
search and replace for carriage 
returns and linefeeds and other con- 
trol characters, but it also has a way 
to insert any character you like into 
the text stream. (Well, there is one ex- 
ception: if you try to insert a Control- 
Z, which is the CP/M "end-of-file" 
mark, WordMaster not only won't do 
it, but the screen flashes "Turkey!") 
There is a small buffer in which you 
can set up quite complicated com- 
mands, including conditionals. Final- 
ly. WordMaster lets you edit as long 
a file as your disk can hold. It was an 
early CP/M version of TECO and is, in 
a word, one of the best programming 
editors ever written. 

Theres only one problem. Word- 
Master was the first CP/M program 
published by MicroPro. When Word- 
Star took off, MicroPro abandoned 
WordMaster. Not only is there no PC- 
DOS WordMaster. you can't get any- 


one at MicroPro to admit they ever 
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MICROWAY’S 8087 RUNS 1-2-3 “! 


MicroWay is the "pom leading retail 
er of 8087s and high performance PC 
upgrades. We stock a complete selec- 
tion of 8087s that run at5 and 8mhz All 
of our coprocessors are shipped with a 
diagn atic disk and the best warranty 
in the business — one п We also 
offer daughterboards for socketless 
computers (NEC PC) and 287Turbo 
which increases the clock speed of the 
80287 from 4 to 8 mhz Our NUMBER 
SMASHER" includes 640K ram. It will 
run the IBM PC at clock speeds up to 
10mhz and achieves a throughput of .1 
megaflops with 87 BASIC/INLINE, Intel 


SPEED UP YOUR AT 
OR AT COMPATIBLE 
WITH 287TURBO" -8mhz 


NUMBER SMASHER" The Worlds Fast- 
est Accelerator Card for the IBM PC, XT, and Com- 
patibles! Includes an 8086 and 8087 pair tested 
to 10mhz, and 640K 


80287 equipped PC AT. One of the few accelera- 
tors on the market which is compatible with all 
EMS cards. Includes FASTBREAK. ...... $1099 


2B6TurboCache" This new oh Mice iN ie do: 
celerator uses BK of cache memory and 80 86у 
80287 processors to provide an average speed 
increase of 3 to 1 for most programs Call for 
specifications, benchmarks and price. 


MATRIXPAK™ manages a MEGABYTE! 
Written in assembly language, our runtime pac- 
kage accurately manipulates large matrices at 
very fast 5 ncludes matrix inversion and 
the solution of simullaneous linear equations 
le اا‎ "t orMS Fortran, MS Assembler, or 
87 BASIC/IN each $99 


B7TFFT' writen in assembly i eges per 
forms Forward and Inverse ا‎ on real and р 
lex руз which occu p to 512K 
Also does convolut اچ‎ corre ne 
hamming, complex vector multiplication, and come 
plex to radial conversions. Callable from most 
8087 ا‎ '- сотріегэ....,.......... 5200 


87FFT-2" performs two-dimensional FFT. 
Ideal for image processing. Requires B7FFT $100 


Micr 


59428945 *9?9»23350529-99-*90979835 


P.O. Box 79 
Kingston, Mass. 
02364 USA 
(617) 746-7341 


Way 


Inquiry 230 


Fortran, or Microsoft Fortran. Software 
reviewers consistently cite MicroWay 
software and 8087 expertise as the 
best in the industry! Our customers fre- 
quently write to thank us for recom- 
mending the correct e and 
hardware to meet their specific needs 
They also thank us for our same day 
shipping! In addition to our own pro 
ducts which support the 8087 and 
80287, we stock the largest supply of 
specialized software available. For irr 
formation call us at 


617-746-7341 


Micro 
Wa 


M aPe e 
The only 


Our Inte-Lotus ification 
ich comes 


EMS board 
low А 


‘meg ing, 
drain CMOS ram installed Includes ram disk, print 
er, disk cache, and EMS drivers For the IBM 
, XT, AT and yet aire $549 


DFixer" 


updates the MS DOS file allocation table accord- 
ingly. Solves the AT hard disk problem! ... $149 


DOptimizer" Optimizes the way your hard 
disk or stores its files S up accesses 
by recombining fragmented fi 549 


DCache" Our disk caching software speeds 

up your YO by staring re tracks in 
memory. The quM 

selected in 64K byte ban 


* wow COM 3m o mW o иы 


e+e E BE LAE E 


ove he rete hte eee е ФУ 


87 Ve " Forse vh have to be absolutely 
Sure rresults backgroun penoa 
ally an 8087 accuracy and stress test $48 


S7MACRO/DEBUG" Contains all the 
pieces needed for writing 8087/80287 assembly 
code including 8087 macros, object libraries for 
commonly used functions, including transcerr 
dentala, tigonometrics, conversions and Micro 
Way's debugger - 87DEBUG ............. $198 


—ASM" A multipass object module trans- 
lator and disassembler. Produces assembly larr 
guage listings which include public symbols, ех 
ternal symbols and labels commented with cross 
references. Ideal for patching object modules for 
which source is not available. ............. $200 


qs includes patches to the IBM Basic 

MS Quick Basic Compiler for USER TRANS 
PARENT 80B7 support Provides super fast per- 
formance for all numeric operations including trig- 
nomen transcendentals, addition, subtrac- 
tion, multiplication, and division...... each $150 


H7 BASIC/INLINE" converts the output of 
the IBM Basic Compiler into optimized 8087 
inline code which executes up to seven times fas 
ter than 87 BASIC. Supports separately compiled 
inline subroutines which are located in their own 
segments and can contain up to 64K bytes of 
code. This allows programs greater than 128K! 
Requires the IBM Basic Compiler Version 1 and 
Macro Assembler. Includes B7BASIC ..... $200 


MICROWAY UDI runs RTOS or RMX conr 
pilers under DOS $300 


POSS PASS RtPA oe EF ASCP Ret в эч 


ау — 1| 
8087 Support 


For the IBM PC, PC XT, PC AT and Compatibles. 


FASTBREAK" employs the 8087 toim 
crease the speed ot Lotus 1-2-3” Ver 
sion 1A or 1A* to 36 to 1 $79 
FASTPAK" inclu SFASTBREAK soft 
ware and a 5mhz 8087 ........ $179 
87SFL" MicroWay's Scientific Func 
tion Library contains 170 scientific and 
engineering functions Callable from 
most 8087 compatible compilers First 
Language, $250; Additional $100- 
A2D-160" MicroWay's Data Acquis? 
tion Board performs 160,000 12 bit 
Analog to Digital conversions per 
second! Includes software drivers. The 
fastest 12 bit A to D board available. 
For the IBM PC or XT. ........ $1295 


8087 UPGRADES 


All MicroWay 80875 include a one wa 
comple Mia Tes grae and САЛЫ 
Installation Instruct 


8087 5mhz.................. $109 


For the IBM PC, XT and compatibles. 
ке $149 


80287-3 5тһ2. $179 


For the ІВМ РС, АТ and 286 compatibles 


80287-8 8mhz ий... $295 


For the Tandy 3000 and ITT-XP. 


287 Turbo" 8mhz If you own an AT, 
Deskpro 286 or AT me hapa this is the card you 
need to get reasonable numeric performance. It 
plugs into your 80287 Socka! and includes a spe- 
= driven 8mhz 80287. The card comes in three 
gurations. The IBM AT version includes a 

re RESET button $395 


Et¢@@etaneenaetrzsbe ee 


NEC V20, IO. aaa CALL 
64K RAM Set 150ns........ es iud $10 
256K RAM Set 150ns.............. $34 
128K RAM Set PC AT.............. $49 
JRAM, AST, INTEL........... ‚... CALL 


he plus 64K ABOVE BOARD PS...... 375 
bcne pl plus 128K AT ABOVE BOARD..... 475 


osofl Fortran ا‎ eari ie res E 209 
Ear Professional Fortran. .................. 585 
Faria nd Fortran Version 20 .: ер 399 
F ALIB+ or STRINGS and THINGS......... 65 
Grafmat — dad or Fortran or Pascal............. a 
NAG а хаку as РР DOLES v M 300 
ice C Bee OC e rete rene ere EE * саян * 269 
Microsoft C or aa eaneae 
IBM are ler Version Jj... а. ай 485 
Summit BetterBASIC" ,................... 
IBM rds w/Librarian Version 2.0. .. . . 155 
Microsoft Assembler Version 301 ........... B8 
Microsoft Pascal Version 3.31 .............. 199 
STSC APL*PLUS/PC. ..................... 450 
Phoenix PlinkS6 or Cosmos Revelation... CALL 
Vac. CNRC S MR 595 
EPSILON Text Editor. ................. ..... 195 
LIE iren c ee 
ultiHalo (one language) ............. ca... 
Fifth Generation у NUUS 150 
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under 
hanga 


Soa Details Bolow 


Anadex An Models .. ............. Call 
Brothar AliModels —.. ... Call 
Cannon Laser Printer .....,.. $1949 
Citizen MSP-10. ; ‚. $250 
MSP-15 ...... 5349 
М8Р:20 . .. 5315 
MSP-25 А S483 
Pramier aS ..............-.. 84609 
Datasouth All Printer Modets né Call 
Diablo D-25 ....... 2. $819 

$1079 


Other Printer Models тажа eroun 


МЕС 

3510, 3450, 3515, 3530 ‚5720 
8510. ВӘЗО, 8860 $1039 
PS. P6. Р? à Call 
Е1 360 ,هددد‎ г. 
£1370. TEM 9979 

OKIDATA 
All Printer Models ...... ... Сай 


Тыш = 


m oum کک‎ S emm e o slower 5227 
Fortran Compiler (Microsoft) . $203 
Lattice C Compiler .......... s> ; бы =- 
Macro Assembler (Microsoll)  . SB7 
шай Сарды Candi. ‚ S174 
Quick Basic ... sori charon as $57 
Run C interpreter . — >. 
Turbo Pascal 30 ........ ... s. 838 
Turbo Dalabase Too! Box - .$30 
EM ZN | 
Harvard Total Project Manager $262 
Microsoft Project ..... .......... „5220 
Super Project Pius .... ..... 2237 
Timelina 20... ............ $219 
CompuServe Starter Ka, .... Bast Price 
MS Access. - - 5145 
PFS Access Z .576 
Remota ... . EE 5072 


| notice, Send 


CALL TOLL FREE 4 = 


'FREE Бней 


Air Express Shipping | N 


sl ЗБЕ 
ashes © 1 


Amdex All Monitors Call 
NEC All Monitors А Сай 
Princeton Graphics .. . ... Cali 
Zenith All Mediate m Call 
B d: IMALS 
Guma QVT Green 101 i 5289 
ОМТ Amber 101 ...... aos 
Wyse30 . 329 
BO.. ...... , 8419 
75.. , 9559 
. $439 
$5859 
9455 
55509 
Call 
AT&T 
4000 E xternal $309 
Anchor Automation 
Anchor Express . i 5235 
HAYES 
All Modems Call 
Prometheus Ali Models ...... . Call 
US Robotics Courier 2400 ... $370 
Peseword 1200 г ‘ $178 
Microlink 2400 . $370 
Alpha Omega Turbo 10 5465 
Turbo 20...... .. 5509 
а BL eas 5659 
mega 
Bernoulli 10 meg . i 51659 
Barn 20mgs . 2... SDD 
четини! 40 meg 530349 


HardDisk 5800 


Paradise Missing М 


Рафтер o wt 


Clurtmastor "SITES DL 


,. 52085 
Diagram Master . .. es. S189 
Energraphics. . $159 
Énergraphics w/Plotlor Option. ‚ $206 
lr-A-Vision . à А $249 
Microsoft Buss Mouse 
w/PC Painibrush 3.0 $107 
Microsoft Chart ...... os. STOO 
pP... RN GM .. S449 
Mewsiroom . ; oí, 832 
Ip TU WAP 5199 
PE бева Light Pon . аана bane 1.91602 
PC Mouse wilt Halo. .......... 81064 
ee ıı. ve cc. $119 
PES Cap ........ ............ | STG 
ali. | _,,.,,,.,._ _,_.._......__ - 
печа Е 1.34134 
Turbo Graphis Tool Вох. T $30 


Inquiry 83 for MS DOS Products. Inquiry 84 for all others. 
Order Line: 1-800-528-1054 


zh m cartons with manufacturer warranty. Ploase add $6.00 per order for UPS 
vm eii et service, recerve air service al по exira charge. Available 
casters check or money order. ail other checks will delay shipping two weeks 


on orders 11 


—— . 


-30 lbs. $17 ior air 


00-528-1054 


AGT лдаа „= $329 

Rampage PC . $295 

"ie ae 5210 

3c rcu Color Card . 5149 

TOSHIBA Graphic Card $305 

PIDO... eee eene 91986 х JAN - 

WYSE T d ^ 

Maynard Hardcard . 5549 

СИРА eg = Paradise Modular Graphic 06-1 $239 

Wyse pc 11 d cie weet Five Pak. .,...... $115 
Quadram 

Gold & Sdver Boards ,. Cal 

Quadlink . PTEN . $329 

Quad EGA+ . Im cx. Ж. S365 

SAVE Up to 50% Tec Mar Graphics Master $445 

Z- All Models Сарып No Memory . S155 


Maxell MD-2 Plastic Box [Oty " 
Sony MD/2(Oty WO] ... 


3126 
3120 


Canon PEN} 


Canon PC-10 ........... 8809 
Canon PC-14 .......,... 8649 


Canon PC-20 ........... S719 1 

Canon PC-25 ...........9939 ‚ 

XEROX SANYO 
,,.951099. SFT600 ............... Gall 


1020 w/Tonar .... 


i Iz JA LI OF 1 


Lotus 1-2-3 " 

Mulbiplan ...... $112 
Spreadshoot Auditor 2 D. 582 
VP Planner . 549 


I 


Leading —— e Processor. ..., $48 Supercalc Ver. 21.5179 


Leading Edge W/P nmm & Mail $95 

Lightening. . $55 

Microsolt Word 2.01 2. S226 Dollars & Sange w/Forcast .. ....... S94 

Multimate 3.3 So S203 Tobias Managing Your Monay.. ... . Сей 

PFS Wrile w/Spell Chacker ....... p " 

Wordstar w/Tutor E | À = 

Wordatar Pro Pack: 5233 ЕД». — | 
Word Perfect Vera. 175196 dBasell . . | Call 
Wordsta 2000 dBase lll Plus ......... 

J e tL Extended Report Writer $79 | 
Knowledgaman Ii... . . 5279 
па аи anm" Kit $148 
Nutshelt 20 ..,. .. зав 5 
PFS File н $76 
PFS Rapon . 567 L| 
Ошсксоде .. ee sues $138 ЕЁ 
QuickReport . . 5138 i 
Reflex .. · فف‎ ‚ 555 © 

| 1 Think Tank ............ ‚ $82 f 
Sidekick Superkay (Випав). Sh ти E i E 
Belin ll lesson 

A жас 530 Many other tilles available. # 


Store Hours: Mon-Fri 10-5:30 


Order Processing: 602-224-9345 Saturday 9-1 

2222 E. Indian School Rd. Order Line Hours: Mon-Fri 7-5:30 
Phoenix, Arizona 85016 | saturday 9-1 
602-954-6109 Order Processing Hours: Mon-Fri 10-3 


round p 


shipping on orders up to 10 Ibs. Orders 10 lbs. 
service Prices & availebdity ет | VISA 


CHAOS MANOR 


published Word Masher in the first 
place. It has become pseudo public 
domain. 

The Golem lets me edit PC-DOS 
files: which is what I finally ended up 
doing. | capture the file on Big Kat's 
hard disk; write to a PC-DOS floppy: 
take the floppy out of Big Kat and in- 
sert into the Golem: copy the file in- 
to RAM disk (because | sure don't 
want to scroll back and forth through 
long files оп 54-inch floppies!]; use 
WordMaster to do the edit; copy back 
to floppy; put floppy in Big Kat; copy 
back to hard disk... 

It all works, but | keep thinking there 
has got to be a good macro program- 


ming editor for a PC AT. 1 do wish | 


MicroPro had ported WordMaster to 
PC-DOS. | wonder—what editor do 
they use for programming? I'm sure it's 
not WordStar. Oh well. 


GET IT FIXED! 

We dearly love the BDS Model 630/8 
laser printer. Some of you may recall 
that we temporarily connected it to 
my wifes system. The idea was that 
we'd later set her up with a good dot- 
matrix printer and move the 630/8 in 
for the staff. | suppose you can guess 


what happened next. Just as jewelry | 


is never really an investment—you 
can't ever sell it ("You want to sell my 
diamonds?")—there is no such thing 
as "temporarily" connecting a really 
first-class bit of machinery to your 
wifes computer. 

However, compromise is possible. 
The BDS 630/8 has both serial and 
parallel input ports, and both can be 
active. Given a long enough shielded 
cable, we can connect the staff's PC 
up to Robertas BDS machine when 
she isn't using it. A better solution is 
to network the printer using Applied 
Creative Technology's Systemizers. 
These are wonderful little boxes that 
let you connect up to 15 computers 
to a number of different printers so 
that you can choose whether to get 
fast, low-quality dot-matrix listings or 
high-quality stuff from the laser 
printer. The Systemizers have their 
own memory, too. You'll hear a lot 
more about the Systemizers in a 
future report: meanwhile, if you've got 
printer network problems, you could 

(continued) 
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C Compiler, Version 3. 


There's never been a better time to buy Lattice C. 
Professional programmers the world over have made 
Lattice C the standard compiler for serious MS-DOS 
rogramming. Now Version 3 offers even more of the 
eatures that have made our previous versions so 
popular. Our new compiler features include: 


ANSI language constructs including, unsigned as a 
modifier, void data type, enum data type, structure 
assignments, structure arguments, structure returns, 
and argument type checking. 


The compiler also contains better aliasing algorithms, 
more efficient code generation, and more flexible 
segmentation, in-line 8087 code generation, and 80186/ 
80286 code generation. 


The library contains more than 200 new functions, 
including: ANSI/UNIX/XENIX compatibility; extended 
support for MS-DOS; extended support for networking 
including file sharing, file locking, and I/O redirection; 
and flexible error handling via user traps and exits. 
Plus the library has also been re-engineered to 
produce much smaller executables. 


Try the new Version 3 C Compiler from Lattice. 
Because C-ing is believing. 


se 


a? Lattice, Incorporated 
P.O. Box 3702 
Glen Ellyn, IL 60138 


® 
Lattice Sates .—— mn 


INTERNATIONAL SALES OFFICES: 
Benelux: Ines Datacom (32) 2-720-51-61 
Japan: Lifeboat Inc. (03)293-4711 

England: Roundhill (0672 )54675 

France: SFL (1)46-66-11-55 

Germany: (49)7841/4500 (49)8946/13290 
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do a lot worse than call Tim Wylde's 
people at Applied Creative Tech- 
nology. 

All very well: but the bottom line is 
that Roberta has become dependent 
on the laser printer. The other night 
she was using it to do the final sub- 
mission copy for her book outline 
when it unaccountably stopped work- 
ing. It would print a couple of pages 
of text, then rapidly go through a 
series of error messages and shut it- 
self down in the middle of the third 
page. Turning it off and back on natu- 
rally got a "paper jam" error. When 
we cleared that it would work again. 
but only if we sent it fewer than two 
pages of text. 

Roberta thought something was 
wrong with her file and tried fixing 
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that, but the problem persisted, so 
she called me. It took me about five 
minutes to deduce that the problem 
had to be the printer: it simply wasn't 
doing the hardware handshaking with 
her computer. The result was her 
computer kept pumping text out; the 
BDS printer's buffer would overflow; 
something within the BDS would 
detect that: and wham, it would shut 
itself off. 

We solved the immediate problem 
by taking her text upstairs and print- 
ing it on my Hewlett-Packard LaserJet. 
(I've offered to swap with her: I get the 
BDS and she gets the HP. She isn't in- 
terested.) The next morning | called 
BDS. | described my problem to the 
telephone receptionist; a minute later, 
| had someone from technical sup- 


ITEMS DISCUSSED 


ACCELERATE 8/16 

Software Toolworks 

15233 Ventura Blvd.. Suite 1118 
Sherman Oaks, CA 91403 

(818) 986-4885 


AMPRO LITTLE BOARDS. start at 5289 
Ampro Computers Inc. 

67 East Evelyn Ave. 

Mountain View, CA 9404] 

(415) 962-0230 


BDS 630/8 LASER PRINTER 
BDS Corporation 

800 Maude Ave. 

Mountain View, CA 94043 
(415) 964-2115 


T. S. Microtech Inc. 
12565 Crenshaw Blvd. 
Hawthorne, CA 90250 
(213) 644-0859 


JANUS/ADA COMPILER C-PAK 
RR Software 

POB 1512 

Madison. WI 53701 

(608) 244-6436 


MEDIA MASTER 
for most PCompatibles . . . 
for DEC Rainbow 
Intersecting Concepts 
4573 Heatherglen Court 
Moorpark, CA 93021 
(805) 529-5073 
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NEC MULTISYNC MONITOR 
NEC Home Electronics Inc. 
1401 Estes Ave. 

Elk Grove Village, IL 60007 
(800) 323-1728 


SR-12 COLOR MONITOR 
Princeton Graphic Systems 
601 Ewing St., Bldg. A9 
Princeton, № 08540 

(800) 221-1490 


SYSTEMIZER 

Applied Creative Technology Inc. 
2156 West Northwest Highway 
suite 303 

Dallas, TX 75220 

(214) 556-2916 


UNIFORM 


with V20 microprocessor .... 
Micro Solutions 
125 South Fourth St. 
DeKaib. IL 60115 
(815) 756-3411 


V20 AND V30 CHIPS ...Prices vary: 
call for nearest distributor 

NEC Electronics 

40) Ellis St. 

Mountain View, CA 94039 

(415) 960-6000 


port. Two minutes after that, they not 
only understood the problem but 
knew what to do about it. So far, no 
one at BDS had the remotest idea of 
who I was. 

| had two choices. They'd send me 
a kit | could use to fix the machine 
myself, or they'd send a local techni- 
cian out. | was ready to choose the 
do-it-myself route, but when they 
found out who I was they insisted on 
sending the technician. 

They needn't have bothered. All. or 
nearly all, the electronics in the BDS 
laser printer is contained in the “lid.” 
This two-inch-thick lid sits on top of 
the machine and is connected with 
eight screws. Remove the screws and 
the lid lifts off. There are some cables, 
well marked. that you must discon- 
nect. You then put the new lid on, con- 
nect the cables, and replace the eight 
screws. It took the technician nine 
minutes. It would have taken either 
me or Roberta no more than double 
that. 

The BDS 630/8 is built around the 
Canon laser-printer engine. Most of 
that is in a cartridge. With 85 percent 
of the electronics in the lid, fixing the 
BDS is a breeze. Their normal policy 
is to send you a new lid: you replace 
yours and send them the old one in 
their box. They fix the lid at their shop 
and recycle it. Fascinating. { wish more 
computer companies had a system 
like that. 

Except for that incident—which was 
covered by warranty—the BDS 630/8 
has been in heavy use for five months 
with nary a glitch. We've even dis- 
covered the secret of making it feed 
envelopes, which it does very well. 

The BDS laser printer is terrific. It's 
quiet and fast, and it turns out good- 
quality work. As | noted in a previous 
column, the computer thinks it's a 
Diablo 630, meaning that almost 
everyone has software that can drive 
it; it took us about five minutes to 
hook it up. ! can now testify that it's 
both reliable and easy to fix. If you 
need a good printer, be sure to con- 
sider the BDS. 


ADA 

It was a Sunday morning. | was water- 

ing my lawn. Up pulls a rented Buick. 
(continued) 


You're 
Welcome | 
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Thsi is ean news for anyone who OWNS a Meermesh. Or 
a HyperDriven Macintosh. And an act of unprecedented gener- 
osity for those who own both. 

General Computer introduces HyperNet, software that 
qives other Macs access to HyperDrives vast 10 or 20 mega- 
bytes of hard disk storage. 

It means that, using the Applefalk network, you can link a 
HyperDriven Mac with other Macs in your office. Creating а net- 
work you can easily expand, adding Macintoshes and/or 
HyperDrives as your needs change. 

It means that you can use any Mac in your network to call 
up files from your HyperDrive. Editing, transmitting and other- 


wise managing the data they contain. (It also supports multi- 


user database software} 

And it means that you can not only multiply the amount 
of information your Macs can manage, but divide the cost of 
HyperDrive accordingly. 

Which could leave you with no economically viable alter- 
native but to visit your 
authonzed General 
Computer dealer Ог «а 


call (800) 634-0737 ===. — — GENERAL 
2° Em COMPUTER 


The leading edge starts here. 


*i Canada, call aur deeinbutor H (800) 565-1287 (1960 General Et Cap HyperDove, Mypeor Not. The leading edga starts hon, amd thet Garral Cormpater Corp logo ace trademarts of Genera! Compute Com Apple and Арранда. 


ana rscornoartes of Appin Compuigt, Inc. Митна es a Ванс hehe Ку Arpe Corpus, Inc 
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It was Randy Brukardt, one of the 
R's of RR Software, the company that 
produces the best—darned near the 
only—Ada compiler for PCompatibles. 
Randy lives in the land of ice and 
snow, which is probably why he 
spends nearly all his time writing com- 
pilers. He was in town for the Ada 
Faire. 

Randy had a bone to pick: when 1! 
mention low-cost Modula-2 compilers. 
| generally haven't mentioned RR's 
Janus/Ada Compiler C-Pak. It's also 
low-cost. Randy says, "The real war 
isn't between Ada and Modula-, it's 
between modular languages and 
everything else. Ada and Modula-2 
have much more in common than 
they have differences" 

Niklaus Wirth, inventor of both 
Pascal and Modula-2, would disagree. 
To him, Ada is a language designed 
by a committee and, horror of hor- 
rors, includes exception handling. 
Wirth's opinion of exception handling 
is somewhat lower than my opinion 
of Boy Scouts who put live frogs in my 
sleeping bag. 

On reflection, though. I think Randy 
is right. There really is more in com- 
mon than in contention between 
Modula-2 and Ada. They have many 
of the same strengths and weak- 
nesses. In both cases, the weaknesses 
are generally solved with faster ma- 
chines and more memory—modular 
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programs sacrifice both speed and 
memory to ease of comprehension 
and maintenance. Both languages are 
worth knowing. and if you have to 
write a very large program and co- 
ordinate the work of many program- 
mers, either is better than any other 
language that | know of. 

If you want to know more about 
Ada, you could do a lot worse than 
to buy the RR Janus starter package. 
(They no longer sell the CP/M version, 
but you can get it through Workman 
and Associates.) The Janus package 
has good introductory materials and 
is more than enough to let you Jearn 
quite a dit about the language. Since 
the Department of Defense has man- 
dated Ada for many of its programs, 
and the Janus/Ada package is now 
used as the teaching program in many 
military programming schools, it 
might be a good investment in job 
security as well. 


SPIN AND РОР? 

The Otrona Attache was one of the 
nicest small computers ever made. 
When it first came out I called it the 
"BMW of the portables; and I've had 
no real reason to change that view. It 
really was the best small CP/M ma- 
chine ever made. If Otrona had just 
stuck to developing portables, they'd 
have come up with a laptop machine 
compatible with the Attache and 


gone on from there, and they'd have 
owned the portable market. Alas, the 
company abandoned its safe niche 
and tried to swim out in the big ocean 
with the other IBM PC compatibles— 
and is no more. 

Unlike those who bought other or- 
phans, Otrona owners are in luck. Jim 
Pope and his partners have acquired 
the manuals, spare parts, and partially 
completed machines dumped when 
Otronas assets were liquidated. Jim 
tells me it was a real horror story: 
mounds of unsorted manuals, circuit 
diagrams, component boards. all in a 
heap in a warehouse, all sold by the 
pound. The result was good, though: 
they founded Spin and Pop Enter- 
prises (POB 6458, Denver, CO 80206). 
| have mixed emotions about the 
name. 

Spin and Pop can service, refurbish. 
and upgrade your Otrona. They even 
have a few Attaches to sell. Do under- 
stand: buying an Otrona Attache now- 
adays is a little like buying an old 
Duesenberg. It looks great and it will 
work fine, but it won't have a stereo 
tape player or fuel injection. | wouldn't 
give up my Attache for anything. апа, 
indeed, we often carry her along on 
trips. 

If you have or want an Otrona, you 
simply must make contact with Spin 
and Pop. Get your Otrona upgraded 
and use it! That machine is far too 


DEVICE PROGRAMMING WORKSTATION: $2900. 


ALLPRO—a total PROM/PLO/ Compare features, compare 


PAL* software driven device price; then make the Logical 

programming workstation choice 

when integrated with an 

IBM PC. IT'S LOGICAL 

*Each socket pin is individually E 

programmable for voltage, EE fe ae cali: 

SEATS OU یھ یاب‎ VO Fort Lauderdale, FL 33309: 

eliminate the need for active (305) 974-0975: à; 

vi maet n е — toll free 800-EE1-PROM 
TELEX 383142 

software updates via floppy 


*PAL Is a registered trademark of 
Monolithic Memories, Inc. 


14 DAY FREE TRIAL OFFER сга ай 


LOGICAL DEVICES. INC. 
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nice to be left languishing in a 
closet. 


BEAUTIFUL DREAMER 

Are you tired of trying to remember 
WordStar commands? Are you weary 
of asking Lotus 1-2-3 for help? Does 
the IBM PC keyboard drive you nuts? 
Are you often in Num Lock when you 
shouldn't be, and vice versa? Is that 
your trouble, Bucky? 

If so, help is at hand. 

T. S. Microtech’s Dreamer for the 
IBM PC is a neat little 7- by 10-inch 
box that plugs between your PC 
keyboard and the PC. it has a numeric 
keypad. plus arrow keys and 30 more 
keys. These do about 70 WordStar 
and Lotus 1-2-3 functions. 

There are things about the Dreamer 
that I'd have done differently, but if | 
were running a data-entry shop, I'd 
certainly look into this gadget. It takes 
up room, and you'd want to think 
about the design of workstation furni- 
ture; but properly used. it could save 
a lot of time. TSM keeps upgrading to 
make other business programs easy 
to learn and easy to use. Definitely 
worth looking into. You'll hear more 
about this in the future. 


WINDING DOWN 

As usual, there's a huge mess of stuff 
i ought to look at and won't be able 
to get to. Real 5oon Now. 
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The book of the month is John Mc- 
Phee's La Place de la Concorde Suisse, 
which isn't in French; it's about the 
Swiss military defense system. With a 
population no larger than New Jer- 
seys, the Swiss can put a fully 
equipped army of 650,000 in the field 
in less than 48 hours. 

Addison-Wesley has a bunch of new 
computer books, all excellent. There's 
a new edition of Programming in Ada by 
J. G. P. Barnes ($21.95], the book for 
experienced programmers who want 
to learn what Ada is all about; and a 
new release of Peter Grogonos Pro- 
gramming in Pascal ($24.95), one of the 
best introductions to that language 
you'll ever find, and certainly the best 
explanation of pointers and event 
rings I've seen. Finally, Grogono, with 
Sharon Nelson, has written Problem 
Solving and Computer Programming 
($18.95). Carefully read that as well as 
Niklaus Wirth's Algorithms + Data Struc- 
tures = Programs (from Prentice-Hall), 
and you'll have a better computer 
science education than many univer- 
sity graduates. 

Today's mail disclosed another V20 
chip and CP/M program from Micro 
Solutions, another outfit that І know 
produces good stuff. Their UniForm 
program enables Kaypros (and other 
machines) to read and write foreign 
disk formats, and it was nearly unique 
when it first came out; I thought it a 


The Advanced Programmer: $895 


PROMPRO-8X—an advanced 
EPROM, EEPROM and Single 
Chip Micro programmer with a 
§12k-bit RAM buffer 


“Supports MOS, HMOS, and 
CMOS 2716 thru 27512 and most 
other available EE/EPROMS 


*RAM Image editing via keypad/ 


display in 8 or 16 bit word 
formats. 


*Mini-gang, set program two 
EPROMS simultaneously. 


real boon at the time, and | would 
probably still use it if the Golem didn't 
have the ability to read a variety of 
disk formats. Now they have UniDOS, 
which they claim will run unchanged 
CP/M programs on an IBM PC. You 
don't even have to copy the data to 
PC format; Micro Solutions’ new Uni- 
Form can run CP/M programs from 
about 200 different disk formats as if 
they were native to the PC. The Micro 
Solutions package can also run Z80 
CP/M programs on an AT (no V20 
there, but the program checks for the 
presence of a ¥20 or ап 80286, as 
well as whether or not your program 
expects a Z80). It does this in soft- 
ware, of course and slows things 
down, but actually. a fast PC AT can 
emulate a 3-megahertz Z80 pretty 
well. More on that next month, and 
now I'm really out of time. 

Do write the L-5 Society. What if we 
lose another shuttle? The nation must 
always have access to the frontier. | 
don't expect | have to explain that to 
micro people. m 


Jerry Pournelle welcomes readers comments 
and opinions. Send a self-addressed, stamped 
envelope to Jerry Pournelle, clo BYTE Publica- 
tions, One Phoenix Mill Lane, Peterborough, 
NH 03458. Please put your address on the 
letter as well as on the envelope. Due to the 
high volume of letters, Jerry cannot guarantee 
a personal reply. 


*Complete Stand-Alone and 
RS-232 interface capability. 


Compare Features, compare 
price; then make the Logical 
choice 


IT'S LOGICAL 


For details, write or call: 
1321 NW 65th Place, 

Fort Lauderdale, FL 33309; 
(305) 974-0975; 

toll free 800-EE1-PROM 
TELEX 383142 


LOGICAL DEVICES. INC. 
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THE CMO ADVANTAGE 


TO ORDER 
CALL TOLL FREE 


1-800-233-8950 


DEPARTMENT А206 
OR MAIL YOUR ORDER TO: 


COMPUTER MAIL ORDER 
Department A206 
477 E. Third Street 

Williamsport, PA 17701 


POLICY Inquiry 80 


| Add 3% (Minimum $7.00) stupping and handi- 


ing. Larger shipments may require additional 


EM charges. Personal and company checks require 
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3 weeks tc clear. For faster delivery use your 
credit cand or send cashier's check or bank 
money order. Pennsylvania residents add 6% 
| Sales lax. All prices are subject to change and 
| aiitems are sulyect to availability. Defective soft- 
ware will be replaced with the same item only. 
Hardware will be repaired or replaced at our 
discretion within the the terms and limits of tha 
manufacturer's warranty We cannot guarantee 
compatiblity. AF sales are final and returned 
shipments are subject to a restocking fee. 


EDUCATIONAL INSTITUTIONS 


CALL TOLL FREE 
1-800-221-4283 


CUSTOMER SERVICE 
& TECHNICAL SUPPORT 
1-717-327-1450 


CANADIAN ORDERS 


1-800-268-3974 
Ontaric/Quebec 


1-416-828-0866 


In Toronto 


1-800-268-4559 
Qther Provinces 
TELEX: 06-218960 


2505 Ounwin Drive, 
Mississauga, Ontario 
Canada L5L1T1 


All prices shown аге tor U.S.A. orders. Call the 
Canadian Office tor Canadian prices. 


THE CMO ADVANTAGE 


» Next day shipping on all in-stock items. 


"I easy access order inquiry. 
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„~ Orders from outside Pennsylvania save 
stale sales tax. 

„~ Free technical support from our factory 
Irained technicians. 


e^ There is no limit and no deposit on C.0.0. | 


orders. 

» There is no &xtra charge for using your 
Visa or MasterCard and your card is noi 
Charged until we ship 


»^ No waiting period for cashier's checks. | 


» We accept purchase orders from qualified 
corporations. Subject to approval. 

» Educational discounts available to 
qualified institutions. (See the toll free 
educational phone number above.) 

» FREE CATALOG MEMBERSHIP 


HOME COMPUTERS 


ATARI 
65XE (баК).......................589.99 
130XE (128K)............—......$139.00 


| 5208T (812K)...................$369.00 
| 5208T Monochrome System 


e 520ST with modulator 
e disk drive 
* mouse LOW, LOW 
a SYSTEM PRICE 
* Basic $64900 
s 1st Word 
e monochrome monitor 
5208T Color System 
a S20ST with modulalor 
» disk drive 
mouse 
logo 
Basic 
1 Word 
e color monitor 


LOW, LOW 
SYSTEM PRICE 


$79900 


1050 Disk Drive 

1020 Ргіғміег, ..............................3529.99 
1027 Leiter Quality Pnnier.......$129.00 
1030 Direct Connect Modem 

Comrex 220 Atari 


PC-8201 Portable Compuler.... 
PC-8231 Disk Drive 

PC-8221A Thermal Printers 
PC-8281A Daia Recorder 
PC-8201-06 6K RAM.................. 


SHARP 


| | „ено «4*4*9P»* ер ера 


{ C-1261 fOybhétubtos4itdtottFirabtedanadnad 
PC-1500A 

UUGTHEETTTPTTVIIVUSTAPONGAS 4944 
PC-1250A 

(T^privteóyonnpus чечти P»buscan 


| CE-125 Printer/Cassetle. .. ..... 
| CE-150 Color Printer Cassette.$149.00 


CE-161 16K ВАМ................ . .$129.00 


ACCESSORIES 


AMARAY 
80 Column Printer Stand........... 


CURTIS 
Side Mount 558-1...................... 
Sido Mount AT 85-2. 
Universal Sland 88-3................. 
Diamond SP-1............... s 
Emerald ӨР.2............................ 
Sapphire бРЕ-1........................ 


DATA SHIELD 
300 Watt Васкир..................... $379.00 


P125 Power Director.................. $99.99 
P150 Power Director w/Modem$119.00 


KENSINGTON 


KEYTRONICS 
KB5150/KB5151/KB5151Jr........... 
KB5152B/KB5153/KB5149J«r 


MEMORY CHIPS 


APPLE 
APPLE Шё.................................. CALL 
APPLE #їе.................................. CALL 
llc LCD Display........................$329.00 


COMMODORE 
Amiga Packsge 
e 512K e 2 Dnve 
. RGB Monilor.......... -$1599.00 
C804 Package 
« C84 = C1541 


C128 Package 

« C128 • C1571 

se NAPB8562 Monitor 
C128 Computer...............$269.00 
C1871 (Disk Drive 

for C128)....................8249.00 
C1902 (RGB 13" Monitor 

for C128............... 1.2. 024222 C ALL. 
C1670 (Modem for C128)$179.00 


C1860 Auto Modem................... 
OPS 1101 Daisy Printer 
Comrex 220 (C64 Interlace) 
Xetac SuperGraphia 8K 


PACKARD 


$52414494245542259 


[5 HEWLETT 


We stock the full line of 
HP calculator producta 


DISKETTES 
| Dennison | 


Elephant 5%" SS/SD 
Elephan 5%” 55/00 


| Elephant 5" 05/00 


Elephant Premium DS/UD(50)....$69.99 
Elephani 3%" 55/00 


ІВМ 
5%" 05/00 floppy disks 
о dE TOLE SR aoe 


GENERIC 
05/00 wWFIip'n'File 10 


maxell 
39" 85/00 {10).................... «++ $18.09 
3il 5 pack SS/DD/Case 
Зм" 05/00 (10) 
SW” MD-1 55/50 (10) 
S” MO-2 05/00 (10).............. 
БМ" MO-2-HD for AT (10)......... 


DISK HOLDERS 
AMARAY 


50 Disk Tub 5%" 
30 Disk Tub сс (7. a E 


MODEMS 


Volksmodem 300/1200 

Signalman Express 

Lightning 2400 Baud 

Expressi (PC Halicard) 

6470 (64/128) 300/1200 Baud..$139.00 


AST 


Reach 1200 Baud Half Card . $399 00 


DIGITAL DEVICES 
AT300 - 300 Baud (Atari) 


EVEREX 
1200 Baud Internal (IBM/PC)...$179.00 


(DHayes 


Apple Cat il 
212 Apple Cat И...................... 
Appie Cat 212 Upgrade 


Ky SUPRA 


MPP-1064 AD/AA (C-64) 


Е 
60 Meg Internal Backup 5уз10т$799.00 | 
IOMEGA 
A110H Single 10......................... 
A210H 10 + 10 
i 20 


KITS 
10 Meg with controller 
20 Meg wih controller 


25, 35. 50. 80 meg (PC) 
935529493 езьзчввен —— m PON $1299 00 


FLOPPY 


ALLIED TECHNOLOGY 
Appie 11.1 + Ha Vs height........$109.00 


18.00 |‚ — اود اد وا اا ا 4 


SOFTWARE FOR IBM 


ANSA SOFTWARE 
Рагайох...................... — ‚5499.00 
ASHTON-TATE 


BATTERIES INCLUDED 
Isgur Portfolio......................., 5159.00 


BORLAND 


Sidelock мала, 
Reflex .................. 


Traveling Sidekick... 


CENTRAL POINT 
| Copy I! РС-Васкир........ 


| Diagram Mastier.............. 


i 89 
Sideways _........ —— oo M. 


HARVARD SOFTWARE INC. 
| Total Project Manager....... 
| Presentation Graphics 


LIFETREE 


LIVING VIDEOTEXT 
Think Tank 


MECA SOFTWARE | 
Managing Your Money 2.0...... 
| Manage Your Market................. 


MICROPRO 
Easy 
WordStar 2000 + .................. 
WordStar Professional 


MICROSTUF 
Crosstalk XVI... isses nn 
Crossialk Mark Г\.................... 
Ramote... "e 
" MULTIMATE 
Multi Maie Word Proc.............. 


NORTON 
Morton Utilities 3.1....... 


ONE STEP 


| PROFESSIONAL SOFTWARE 
Write-N-Spell....... s 9.99 


THE SOFTWARE GROUP 


SATELLITE SYSTEMS 
Word Perteci 4.1,.....................$219.00 
SORCIM/IUS 
Accounting 
APIAFUGUINVIOE.......(ea.) $299.00 
SuperCate ЇЇЇ..................... 1......8199.00 
EasyWriler I) System................ - 
Super Project.......... — (199.00 
SUBLOGIC 
UL euet eter ccc RR 


| 620 


PRINTERS 


Canon 


ААО,АБЅО,А55................... — АД. 
LBP-.8A1 Laset reat CHER hw €— DALL 


CITIZEN 


MSP-10 (80 со!.)......................$279.00 
MSP-15 (132 col.)....................$389.00 
MSP-20 (80 со!.)......................$349.00 
MSP-25 (132 col... 5509.00 


C. ITOH 
Prowriler 7500.......... ............ 


Prowriler 1550Р....................... 
Siarwriler 10-30 
3500 Tr Printer 


corond 


DIABLO 


O25 Оаівумбћееі....................... 
| 


| Homewriter 10, 1Х-80.................. 
| РХ-85, ЕХ-286, RX-100................ 


10-900, LO-1000 ...... 
| Esca 


| 8000 Latter Сиану................... 
| 8100 Letter Quality 


6200 Letter Ошайїу................. 
6300 Letter ©мшашу...................... 
6500 Letter Quality................. - 
5510 Dot Matrix Collar... ..... 


LEGEND 
808 Dot Matrix 100 cps............ 
1080 Dot Matrix 100 cps 
1380 Dot Мајгік 130 срв. 
1385 Dot Matrix 165 cps 


Pinwrilgr 560... eese 

182, 183, 192, 183, 2410, 84....... CALL 
Okimale 10 (Specify С64/Атагі) 5189.00 
Okimate 20 (IBM)............ CALL 


KX 1080 PREPRESS ATE наве аат IIIA »99 ^ f 44234 NEW 


Quad Іами... — 

@ SILYER- “REED, 
500 Latier Qualily............... 
550 Letter Quality 
800 Letter Quality..................., 


secur 
SG-10C (C84 Interface) 
SB/SD/SG/SR Багішз................... 
Powertype Latter Qualily............. 


Texas Instruments 


TOSHIBA 
P321 (80 column) 
P341 (132 column)........... ..... 
P351 (132 column)................. 


MULTIFUNCTION CARDS 


Six Pack Pla... 
мо Plus Ме зире a 


| PC Nat Сагшф......................... 


5251/11 On-lina................ ses 
5251/72 PFiemota.......... secos 


IAMA Рийї........................... 
IRMA Smart Alec................ 
-FEVER 


1110 PS-Above Boarg............... 
2010 AT-Above Board............... 
MYLEX 


PARADISE 
Color Mono Card., -sirieni eens 
Modular Graphics Card............... 
Multi Display Сага................... 
Five Pack C, S, 0-384K 
PERSYST 
fob Board... HERRERA. LX 
, QUADRAM | 
Quadport-AT ....,...... — — oi 
Liberty-AT dm ,,8949.00 
The Gold Quadboard... — 
The Silver Quadboard........ : 
Expanded Quadboard.............. 


©шайһроаг@АТ...................... ^, SOD. 
8600 £.G.A. салд..................... $399.00 
Бп 


Multi VO (Apple Il).............. 


DIGITAL DEVICES 
Ape Face (Atari) 
U-Print A (Atari. 
U-At&Butiar (Atari)........ 
U-Call Interface (Atari)............... 
U-Print C (C864). 
P-16 Print Buffer 


U-Print 16 apple (!©............... 


MICRO A & D 
Apple tic Parallel. 


| Kaypro 2000 Peraliel................. 
| C64 128... 


Orange Micro 
Grappler CO (C64)..... 
Grapptar Pius (Пе, Ile} 


Grappler C {Иє)................... 
Grappler 16K (Iia, ай 


Р 


we ...$138.00 


| Seriall Card 
| Microbuter ll + 84K... 


IBM Inquiry BO 
IBM PC SYSTEMS 


Configured to your specHications. 
Call for Best Price! 
IBM-PC, IBM-XT, IBM-AT 


PPCXT 10 mag Portabie ...... 
PC400-HD2 10 тед............... 


ITT X-TRA ТТТ 


256K, 2 Drive System 
256к 10 mag Hard Оте — CALL 
XP5, 20 meg... 


MBC 550-2, MBC 555-2, MBC 675 Por. 
table, MBC775, MBC 880 DesklopCALL 


merus 


= E = $1749.00 

m 
ontiguralion 

All Models. САЦ. 


5439.00 | PC-138 Series, PC-148 Series, РС-158 
| Sane. PC-180 Senes, PC-171 Series, 


САЦ, 


Video 300A Атйбе................... 
Video 310A Amber TTL. 

Color 600 Hi-Res, RGB....... 
Color 722 Dual Mode............. 


144919 VPPpOOSTI$S4 T4 


MAG NAVOX 


| 8562 AGB/Composite.. i .. .. 


.....[8&)} $99.99 
JB1280G TTL Green... "5128,00 
J81285A TTL Amber................$129.00 
JC1401 Multi Sync RGB..............GALL 


PRINCETON 
МАХ-12 Аг\бшг............ ...... 
HX.8 Ө" RGB............. 


HX-SE Enhancad...... 


9149.00 | 4x.12 12" БИЗВ....................... 


HX-12E Enhanced... 
SA-12 Hi-Res... 
SA-12P бинен... 


220 14" Color Composta. ...... 
620 640x200 RGB 


840 720х400 AGB... 


ШШ 
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NEW RELEAS 
Ecosoft’s Eco-C88 Rel. 3.0 C Compiler 


Release 3.0 has new features al an unbelievably low price. ECO-C88 now has: 
ш Prototyping (the new type-checking enhancement) 


BB enum and void data types 

а structure passing and assignment 

ш All operators and data types (except bit fields) 

Ш А standard library with more than 200 functions (many of which are System V 
compatible for greater code portability) 

Bi cc and mini-make that all but automates the compile process 

ш 8087 support (we sense the 8087 at runtime — no dual libraries) 

B ASM or OBJ output for use with MSDOS linker 

B Tiered error messages – enable-disable lint-like error checking 

® Fast compiles and executing code 

ш Expanded user's manual 

@ Enhanced CED program editor (limited time offer) 


We also offer the following support products for Eco-C88. 


CED Program Editor $ 2995 


CED now supports on-line function help. 

If you've forgotten how to use a standard library function, just type 
in the name of the function and CED gives you a brief summary, 
including function arguments, CED is a full screen editor with 
auto-flagging of source code errors, multiple windows, macros, and 
is fully configurable to suit your needs. You can edit, compile, link, language in an easy-to-understand manner. Many 
and execute DOS commands from within the editor. Perfect for use of the error messages include references to this 
with Eco-C88. For IBM PC, AT and look alikes. book making it a perfect companion to Eco-C88 


CS for Standard Lib for those just starting out with C. 
ource ror Standar IDrar > 
Contains all of the source code for the library - 3 10 C Self-Study Guide $ 1/ 


functions that are distributed with Eco-C&8, ex- (720 if not (Purdum, Que Carp.). Designed 


C Programming Guide 520) 


After reading the Ist edition, 

Jerry Pournelle (BYTE Magazine) said: “I recom- 
mend this book... Read il before trying to tackle 
Kernighan and Ritchie.” The second editon ex- 
‘| pands this best seller and walks you through the C 


cluding the transcendentals and functions written with order) for those learning C on their own. The book is filled 
in assembler. with questions-ans wers designed to illustrate many 
of the tips, traps, and techniques of the C language. 
Devel oper's Library $ ? 5 Although written to complement the Guide, it may 
Contains the source code [or all library functions, PERS A гарь. 


including the transcendentals and those written in (550 if not 
assembler. Perfect for the developer that wish to with order) 
write their own custom functions or learn how 

we implemented the Eco-C88 library. 


C Programmer's $ 2 7 
Library 

(Purdum, Leslie, Stegemoller. Que Corp.). This 
best seller is an intermediate text designed to teach 


ISAM Library $ 1 5 you how to write library functions in a generalized 
Contains the code from the C Programmer's fashion. The book covers many advanced C topics 
Library in relocatable format (i.e.,.OBJ)includ- (30 ох | FE and contains many useful additions to your library 
ing the delete code for the ISAM file handler. with order) including a complete ISAM file handler. 


Eco-C88 C compiler requires an IBM PC, XT, or l Е 8 00-9 5 2-04 72 (for orders) 
or 


AT (or compatible) with 256K of memory, 2 


disk drives and MSDOS 2.1 or later. Call today: 
1 -3 17-25 5-6476 (tech. info.) 


EG Ecosoft, Inc. 
ecoseor TE imac. 6413 N. College Ave. е Indianapolis, IN 46220 


TRADEMARKS: ECO-C88, ECOSOFT 
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MODEM MYSTERIES REVEALED 


BY DICK POUNTAIN 


BYTE U.K. has finally been 
dragged kicking and scream- 
ing into the electronic age. 
This is the second column to 
be wholly transmitted to the 
U.S. over the telephone. 
using a | 200-bits-per-second 
modem, British Telecom's In- 
ternational Packet Switching Service. 
and a BIX (BYTE Information Ex- 
change) mailbox. The changeover was 
relatively painless despite a certain in- 
itial apprehension on my part. Never- 
theless, it did uncover one of those 
wonderfully obscure hitches that 
seem to accompany serial communi- 
cations the way that black cats used 
to accompany witches. 

| have owned a 300-bps acoustic 
coupler for several years now, but I've 
never really used it much. One reason 
is that until recently there has been 
little worthwhile to access in the U.K. 
The bulletin boards that do exist 
seem to be filled either with informa- 
tion relevant only to various com- 
puters that | do not own, or with trivia 
and a puerile form of humor that 
might have escaped from the pages 
of a school magazine. 

But another reason is that the U.K. 
has a lot of catching up to do in com- 
munications. Until two years ago the 
state-owned telephone authorities for- 
bade private citizens to connect any 
apparatus directly to the telephone 
network. As a result, the 300-bps 
acoustic coupler represented the state 
of the art in hardware for quite a while, 
unless you were a corporate user with 
a leased line. [n addition, the low-cost 
home computers that have dominated 
the market here are seldom equipped 
with serial ports as standard features. 
and this also hindered the growth of 
communications. 

Since the privatization and subse- 
quent liberalization of the telephone 
network, some progress has been 


Our U.K. correspondent 
struggles into the electronic age 
with the WS3000 modem 


made. Direct-connect modems are 
now becoming available at reason- 
able prices, and we are even starting 
to see speeds of 1200 and 2400 bps 
full duplex in the latest models. British 
modem manufacturers still complain 
that the approval procedure required 
by British Telecom takes too long and 
hinders their competitive efforts, but 
movement is visible nevertheless. 

Also complicating the matter is the 
fact that the U.K. has a wider variety 
of communications standards to sup- 
port than the U.S. does. Moreover, 
even when our standards appear to 
use the same speed as yours, ours are 
in fact based on different carrier fre- 
quencies than yours. Ours are based 
on CCITT standards rather than Bell: 
for example, our 300-bps standard is 
CCITT V21, whereas yours is Bell 103. 

Although our bulletin board sys- 
tems are mainly 300 bps, we have a 
major public teletext network called 
Prestel that uses the CCITT V23 stan- 
dard. which operates at the split rate 
of 1200/75 (that is, 1200 bps receive 
and 75 bps transmit). This curious 
standard was chosen because Prestel 
was not designed to be a fully interac- 
tive system. It is mainly an informa- 
tion source for business data. weather 
reports, and the like. The 1200-bps 
receive speed gives reasonably quick 
screen updating. while the 75-bps 
transmit rate is adequate for sending 
short command sequences to turn to 
the required page. 

With the advent of home com- 
puters, several vendors rented space 
on Prestel for electronic computer 


magazines and encouraged 
home computer owners to 
use the service. So for several 
years one was faced with a 
choice of buying either a 
300-bps or a 1200475-bps 
modem. The split tended to 
be 1200-7 5-bps modems for 
home computers such as the Sinclair 
Spectrum and Commodore 64, and 
300-bps modems for CP/M users who 
were probably using U.S. telecommu- 
nications software. 

In 1984 the British firm Miracle Tech- 
nology Ltd. produced a multistandard 
(.е.. 300 and 1200/75 bps} modem 
called the Minor Miracle at what was 
then a very competitive price of just 
over £100. In 1985 the firm followed 
up on the success of this model with 
a new family of WS3000 modems 
that, in their various configurations, 
are just about state of the art in per- 
sonal computer modems. 


STRANGE INTERACTIONS 

The basic model in the WS3000 series 
operates with the V21 (300 bps full 
duplex) and V23 (1200/75 bps) stan- 
dards as well as the equivalent Bell 
standards, at a price of £250. It comes 
with auto-dial and auto-answer facili- 
ties, uses the widely accepted Hayes 
protocols, and is highly intelligent. It 
also has internal storage for 60 tele- 
phone numbers. 

The two more expensive models are 
identical to this model, except that 
they add 1200 full duplex (the V22 
model] and 2400 full duplex (the 
V22bis model. Both lower-priced 
models can be upgraded to higher 
specifications after purchase. 

I decided to purchase the V22 

(continued) 
Dick Pountain is a technical author and soft- 
ware consultant living in London. England. 
He can be contacted cio BYTE, One Phoenix 
Mill Lane, Peterborough. NH 03458. 
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BYTE U.K. 


model, at a cost of £495, because | 
anticipate using BIX a lot, and upload- 
ing large text files at 1200 bps rather 
than 300 bps will save money in the 
long run. And to be honest, using BIX 
at 300 bps with my old acoustic 
coupler is a real pain. Most of the 
system's interactivity evaporates when 
you have to sit drumming your fingers 
waiting for the text to unfold on the 
screen. 

My purchase decision was slightly 
complicated by the fact that Hayes 
launched a U.K. version of their best- 
selling Smartmodem 1200 just about 
the time | decided to buy, ` priced 
almost exactly the same as Miracle 
Technology's V22 model. However, a 
couple of factors (patriotism apart) 
made up my mind. The U.K. version 
of the Hayes operates only at 1200 
bps full duplex, whereas the WS3000 
operates at every standard you can 
think of, including Prestel's split rate. 
At a more trivial level. the WS3000 
comes with a built-in phone jack to 


connect the telephone handset. 
whereas the Hayes doesn't and so 
forces you to buy a doubling adapter. 

| received my WS3000 V22 in the 
last week of 1985, after a lengthy wait 
due to production delays with the 
plastic cases. It's a smart-looking unit 
and, like the Hayes, slim enough to sit 
under the telephone. It has no 
mechanical controls, just a set of red 
liehts that reveal the current status of 
the lines and operation modes. 

| quickly got the unit set up and 
working faultlessly at 300 bps and 
spent a couple of days playing around 
on BIX and various U.K. bulletin 
boards. But try as | тау, | simply 
could not make it work at 1200 bps. 
It took a while to discover this fact 
because a lot of commands and vari- 
ous registers can be altered on the 
device, and | had to play around for 
several days to be convinced that I 
was using the modem correctly. It is, 
in fact, very easy to use, and most of 
the stuff | was doing was quite irrele- 


vant, but | discovered that only later. 

The symptoms were simply that at 
any speed involving 1200 bps (includ- 
ing 1200/75 and 1200 full and half 
duplex) only garbage appeared on 
the screen, even though it was clear 
that the modem was dialing correct- 
ly and logging on successfully to the 
various services (including BIX). The 
obvious conclusion to draw was that 
the 1200-bps chip in the modem was 
faulty, but some hunch told me that 
this wasn't so. If that were the case, 
how could the modem dial and log on 
correctly? A painful process of detec- 
tive work began, which involved 
several phone calls to Miracle Tech- 
nology's patient and helpful customer 
service department. 

The first two things to suspect when 
faced with an RS-232C-related prob- 
lem are always communications pa- 
rameters and cabling. It was easy 
enough to try all the possible com- 
binations of parameters, and the 

(continued 


Profiles DOS a 


IEW 


pplication software and solves 


problems Debug can't touch. 


X-VIEW 86 is a DOS software X-ray machine. 
X-VIEW 86 monitors intemal software operations 
during execution to help you debug, test, port, or 
convert programs. X-VIEW 86 adds new features to 
Debug to profile either your own applications 
Software or top-sellers like 1-2-38, You get fast, 
reliable results. 


Real solutions to technical challenges. 
Save hours of time-consuming, tedious work using 


Dynamic Execution data from X-VIEW 86's built-in reports that identify: 
в Execution hotspots a !/0 port references 

X-VIEW 86 profiles the п Segment usage a Interrupt calls 
execution of DOS software, в Memory map references a Instruction set usage 
and displays information Report information is displayed on screen. And new 
needed ta improve program breakpoint commands added to Debug stop a 
performance, identify gram on: 
compatibility issues, and m 1/0 port references a Memory data 
pinpoint conversion в Interrupt calls references 
problems, 
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Hardware and software requirements. 

X-VIEW 86 runs on ће ІВМ PC and compatibles with 
DOS Debug 2.0 or 2.1. Even if you use a different 
debugger, X-VIEW 86 turns Debug into your program 
profiler. And it's not copy protected. 


Priced at an affordable $59.95. 

Get a whole new outlook on your work with X-VIEW 
86. We've made it easy. Order today by calling 1-800- 
221-VIEW (in Texas, or outside the U.S., call 1-214- 
437-7411). We accept Visa, MC, DC, and AmEx cards. 
Or order by writing to: McGraw-Hill CCIG Software, 
8111 LB) Freeway, Dallas, Texas 75251. X-VIEW 86 is 
just $59.95 plus sales tax and $3.00 shipping 
($9.00 outside the U.S.). Be sure to include credit 
card number and expiration date with mail orders. 
Orders paid by check are subject to delay. To order call 


1-800-221-VIEW 


"dd McGraw-Hill CCIG 
ahi Software 


8111 LBJ Freeway, Dallas, Texas 75251 


X-VIEW 86 is a trademark of McGraw. Hill, inc; ІВМ is à registered 
trademark of Intemational Business Machines: 1-2-3 is a registered 
tradamark of Lotus Development Corporation. 
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"Attention shoppers.Our image processing dept. 
has been expanded again. Repeat..." 


Welcome to Data Translation, home of the image processing board. real-time applications requiring user-defined convolutions, histo- 
Here you'll find the industry's most complete line of products for the grams, frame averaging, windowing, arithmetic and logic operations, 
IBM PC, IBM PC AT and the MicroVAX II. graphic overlays, and even video animation. And all at prices that are 

Data Translation can furnish high and low resolution products for often assumed to be misprints at first glance. 

Naturally, you can depend 
on our standard five-day 
delivery and extensive 
software support. 
Have a productive day and thank 
you for shopping Data Translation. 


“> (617) 481-3700 


VIDEOLAB 
PC SEMPER 


256х256х8 
{64 Kbyles) 


LM 


2 bullets, is 
512x512x8 each DT2851 | 
Frame Grabber | IBMPCAT | 512x512 [256 Yes (512 Kbytes}. [е ves | ves | omms |82995 
and Aumiliary and 1 butler, | [172858 | 
Frame Processar | | 512x512x16 | $1495 a =- — FE 
(512 Kbytes) | : \ "AERA - 
‘ | REO © 


ial ы oka چ‎ 
! butler "XA, 
Low T NM MicroVAX It | 256x256 pel поро $1895 | See our new 646 pg. KY ХӘ 
гате Grabber tes catalog/handbook or 
see us in Gold Book ч. o 


"With DT2859 £ight Channel Video Mulliplexer ($395) 1986. Or call for your Ye) په‎ 
*" All trame processor boards operate in near-real-time wath 16-bit internal accuracy, all 512x512 Irame grabber boards process in real-lime with 4-bil and personal copy today. £ LIN 


DATAT. LATION 


World Headquarters: Data Translation, Inc., 100 Locke Dr., Mariboro, МА 01752 (617) 481-3700 Tix 951 646. European Headquarters: Data Translation, Lid., 
13 The Business Centre, Molly Millars Lane, Wokingham Berks, RG112QZ, England TIx: 851849862 (#0) In Canada (416) 625-1907. IBM PC and IBM PC ATare 
registered trademarks of IBM. MicroVAX Il is a registered trademark of Digital Equipment Corporation. Data Translation is a registered trademark of Data Translation, Inc. 
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cable had been specially made to fit 
my serial port. Both checked out OK. 

Next ] presumed that my commu- 
nications software was at fault. Trying 
several different packages, including 
the communications module of Sym- 
phony. convinced me that this was not 
the case. 

Then a clue appeared. After a 
benchmarking session one evening, 
while the stopwatch was still in my 
hand. it occurred to me to time the 
rate at which the garbage emerged 
from the modem. A convenient stan- 
dard text source was at hand in the 
shape of the modem’s internal tele- 
phone directory. This can be listed by 
sending the command ATN? to the 
WS3000, and it worked fine at 300 
bps but produced garbage at 1200 
bps. The stopwatch revealed that the 
garbage was indeed being trans- 
mitted at 1200 bps, and a character 
count of the directory revealed that 
only one character in four was getting 
through properly, hence the garbage. 
This suggested that my serial port 
might not be receiving properly at 
1200 bps. Discussions with Miracle 
Technology further encouraged this 
theory. 

My workhorse computer is an IBM 
PC with a serial port provided by a 
Microsoft Systemcard multifunction 
board. A friend lent me a brand-new 
serial card, and | replaced mine with 
it. It displayed exactly the same 
symptoms. At this point, having put 
my own board back in place, | gave 
up rational thought and howled at the 
moon for a while. 

Eventually, my courage returning, | 
decided that since the top of my com- 
puter was still off, | would take the 
whole darned thing apart bit by bit 
until | made it work. One by one. | 
removed boards from slots and tested 
the modem by logging on to BIX. 
When | removed the Microsoft Mouse 
card, the modem worked like a charm. 

Those of you who have the bus ver- 
sion of the Microsoft Mouse know 
that the interface card has a jumper 
on it with four positions that let you 
choose which hardware interrupt the 
mouse will operate with. My mouse 
is an early version, and the jumper is 
not documented in the manual (it was 
mentioned on a piece of loose paper 


322 BYTE * JUNE 1986 


BYTE U.K. 


ITEMS 
DISCUSSED 


WS3000 V22 PROFESSIONAL 


Miracle Technology (U.K.) Ltd. 
St. Peters St. 

Ipswich 1Р1 1XB 

England 


Tel: (0473) 216141 


BRITISH TELECOM PACKET 
SWITCHSTREAM 

British Telecom 

Customer Service Group 

G07 Lutyens House 

1-6 Finsbury Circus 

London EC2M 71У 

England 

Tel: (01) 920 0661 


in the box, which | lost within a week). 
The jumper had actually been moved 
once when 1 tried out Digital 
Research's GEM, because the GEM 
manual clearly tells you to set the 
mouse on interrupt 3. I had. though. 
subsequently moved it back to 4. 
Moving it onto interrupt 3 again 
solved my problem, and both mouse 
and modem now work just fine. 

There must be a moral to this story. 
but | don't know what it is. Perhaps 
you could say it's a warning that these 
open-architecture machines, of which 
we are all so much in favor nowadays. 
are not an altogether unmixed bless- 
ing. Maybe the ideal would be a 
closed machine that got everything 
right the first time. 


THE WS3000 

The phantom bug having been 
defeated, | am now very happy with 
my choice of modem. The WS3000 is 
a very smart modem indeed. and the 
days of wrestling with an acoustic 
coupler (the handset popping out of 
the cup halfway through a call) seem 
like the dark ages. 

The modem responds to com- 
mands that for the most part are the 
same as those of the Hayes Smart- 
modem. All such commands are pre- 
fixed by the letters AT (for attention]. 
and the modem squeaks through its 
loudspeaker to acknowledge that its 


attention has been gained. A set of 
32 nonvolatile internal registers holds 
all the modem's parameters, and most 
of them can be read and written by 
the user. After you've messed them 
up so badly that the modem no 
longer works, the command ATZ will 
restore the original factory settings 
from ROM, for which | have been truly 
grateful several times. 

The WS3000 differs from the Hayes 
Smartmodem in that it supports many 
more communications modes. There 
are 21 in all, when CCITT and Bell. half 
and full duplex. originate and answer, 
equalized and unequalized are taken 
into account. The six registers 52 5—30 
hold codes that determine what set- 
tings will be used for each of the 
speeds: 75, 150. 300, 600, 1200, and 
2400 bps. When the modem receives 
its first AT command during a session. 
it senses the speed being used and 
copies the appropriate code from one 
of these registers into SI8. the current- 
mode register. So the user can fill 
registers 525-30 with the codes to be 
used as default settings. If visiting 
America, for example. | would load 
the appropriate Bell standard set. 

In auto-answer mode the WS3000 
is speed-sensing. in other words it 
tries to determine what speed the 
caller is using by comparing the car- 
rier tone with all the ones it knows 
about, starting with the fastest. | 
haven't yet been able to test this facil- 
ity as | don't get many calls from other 
modems. 

One very powerful feature is the 
provision of a parallel control port. 
This port is brought out on the back 
panel of the case as a 26-pin connec- 
tor and can be configured by soft- 
ware to emulate a Centronics printer 
port or a variety of other 8-bit ports. 
By writing suitable software (which 
can be put in ROM and added to the 
command set). you can use the port 
for remote control of machinery and 
instruments. It's possible for an instru- 
ment hooked up to the port to auto- 
dial a number and send its readings. 
or for a machine to auto-dial engi- 
neers and make a fault report. Those 
who are enthusiastic about the home 
of the future could use it to alter the 
central heating, for example. or reset 

(continued) 


Actually, we give you two things free. Call today for our demo disk and brochure. 

Our source code. And your freedom. (415) 331-9900. 

Just buy part or all of our excellent integrated 
business accounting system, the SBT Database 


Accounting Library. THE SBT DATABASE ACCOUNTING LIBRARY. 


We'll give you our source code absolutely free. dProfessional Тіте & Billing $395 
Which, in turn, gives you the freedom to dOrder Sales Order processing $195 
customize our software to fit your business needs. dinvoice Billing/Inventory Control $195 
Say, for instance, you want to change the dStatement Accounts Receivable $ 95 
way a management report is formatted. Our free dPurchase Purchase Order $195 
source code enables you to change it. = es Payable $295 
What's more, the change will be quick and €— итаат 25 
diris Төлө рине Я еп: 4 dLedger General Ledger/Finance $395 
ee an ASE ань SN dAssets Asset /Depreciation $295 
: | | dProject Project/Job Accounti $395 

In fact, the entire SBT Database Accounting dBackup Menu/Backup те 


$ 65 


Library runs with dBASE III or dBASE П, * so you 
get the power and flexibility of those best-selling 
programs. Plus the freedom to use any computer 


that runs dBASE. SBT Three Harbor Drive 
The SBT Database Accounting Library. Sausalito, CA 94965 
Great software and freedom. All in the same box. suse (415) 331-9900 


Call today for the name of the SBT consultant 


in your area. 


Free source code 
in every box. 


Accounting Software Library 


in dBASE Il/dBASE III 


Compiled and Multi-User versions also available. dBASE Ill and dBASE 11 are registered trademarks of Ashton-Tate, Inc. Copyright 1985, SBT Corporation. 
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the burglar alarm while on vacation. 

| have found the WS3000 to be as 
transparent as a modem can be. | use 
a simple dumb-terminal program, 
configured to 1200 bps full duplex: 
the WS3000 then sets itself to this 
speed automatically. My keyboard 
enhancer program, Software Research 
Technologies’ SmartKey, assigns 
modem command strings [e.g.. 
ATDNI for “dial stored phone number 
1") and log-on strings to single keys, 
so | can get onto BIX with just two 
keystrokes, one to get a PSS (Packet 
SwitchStream) line and the other to 
do all the logging on. Borland's Side- 
Kick serves as an editor and, with its 
Paste facility. a means of transferring 
documents. 

A nice bonus is that SideKick lets 
me use the WS3000 as an auto-dialer 
for both voice and data calls. By keep- 
ing all my phone numbers in Side- 
Kicks PHONE.DIR file | can search 
the directory for a number and dial 
it by hitting a carriage return. This is 
a pretty good test of the WS3000's 
Hayes compatibility, since SideKick is 
designed to work with the latter. 

This string-and-sealing-wax setup 
works just as well as any of the expen- 
sive blockbusting communications 
programs l've seen. The only feature 
| miss is the ability to call the terminal 
program, SideKick-style, from inside 
another application, and | understand 
that there are now products in the US. 
that will do this. 


COMMUNICATING IN THE U.K. 
Before | finish, a little elaboration on 
British Telecom's Packet SwitchStream 


network would be useful, especially 
for British readers who are con- 
templating joining BIX. 

The British Telecom services are 
called Packet SwitchStream (PSS) and 
International Packet SwitchStream 
(IPSS), and both can be obtained 
merely by opening an account, just 
like a regular telephone account. The 
cost of opening such an account is 
very reasonable indeed—a one-time 
connection charge of £25 and a 
quarterly rental charge of £6.25. For 
this you receive a password called 
your NUI. or network user identity. 
which will be recognized at one of the 
Packet Switching Exchanges that are 
situated in all the U.K.'s major cities. 
You also get an NUA, or network user 
address, by which other modem users 
can reach you. 

By dialing the number of your 
Packet Switching Exchange (a local 
phone call} and giving your NUI. you 
will be connected to a computer 
called the PAD (packet assembleridis- 
assembler). Once connected to the 
PAD you can gain access to other 
users or networks in the U.K.. or 
abroad by entering their NUA just like 
a telephone number. For example, 
BIX can be accessed via the US. 
Tymnet network, whose NUA is 
31069. 

With packet switching, your mes- 
sage is chopped up into small packets 
(usually 128 bytes), and these packets 
are then mixed in with packets from 
other users and sent over a high- 
speed data link. Each packet contains 
an address that enables your whole 
message to be reassembled again at 


the other end. By this means the data 
rate of the system can be kept very 
high. and so the cost to you is low. 

For example, if you dial the U.S. 
directly by public telephone it costs 
about £45 per hour: most of the time 
is wasted, too, since the eaps between 
words (or typed characters in a data 
call) are much longer than the actual 
information. With packet switching 
there is no such waste. and the cost 
is much less. Tymnet. for example, 
costs £4.80 per hour and £3 per 
kilosegment (1000 packets) trans- 
mitted. To that you add the cost of the 
local phone call to your PAD, which 
goes on your ordinary phone bill. In- 
land calls on PSS and European calls 
are much cheaper still. 

Assuming you have an IPSS ac- 
count, the complete sequence to ac- 
cess BIX from the UK. is as follows: 


« your own NUI 

A9 31069 to get onto Tymnet 
ВҮТЕМЕТІ at the Tymnet prompt 
MGH password 

BIX to log onto BIX 


To go through the registration pro- 
cedure, type new when BIX asks for 
your user name. You'll need a Master- 
Card or Visa (Barclaycard) credit-card 
number to pay the registration fee, so 
have it on hand before you start. Any 
BIX users who want to reach me can 
send mail to dickp. 

|Editor's note: Starting with last month's 
column, BYTE U.K. is available on ВІХ in 
the Byte.uk conference. Dick encourages 
readers to add comments and queries about 
his columns to the conference.| m 


mainframe powered CROSS ASSEMBLERS now under MS-DOS 


The UniWare™ family of cross as- 
semblers. Fully relocatable, of course, 
but absolute listings are no probiem, 
even in loads with many source files. 
| With a linker so capable that even mul- 
| tiple overlays are a breeze. Lots of 
macro power. And all tools have un- 
| limited symbol capacity. 


324 BYTE * JUNE 1986 


Intel 8085, 80165, 80288, 
8051, 6048, 8080/5, 8041 


68000, 68010, 68020, 68HC11, 
6809, 6805, 6801, 6800 


HD64180, 6305, 6301 
Z280, 28 
6502, 1802, TMS7000, 3870/F8 


Motorola 


Hitachi 
Zilog 
Others 


Software Development | 
Systems, Inc. 
(312) 971-8170 
Visa & Master Charge Accepted (U.S.A.) 
England: Unit-C, Ltd., (0903) 205233 
SEE ee e 4 
Minimum 320K memory recommended; discounts avaiable on | 


purchases of multiple assemblare; prices subject to change | 
without notice. MS-DOS is à trademark of Microsoft. 
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I ts simple. Buy one copy of R:base™ 5000 
through any of the regular retail channels, 
from April 15th until June 30th. Then, 
send us your proof of purchase, and bingo! 
We'll send you another copy, free. Docu- 
mentation and all. Just like that. 

Here's your chance to double your 
productivity with the database manage- 
ment program that Datapro calls the best 
in the business. Use both copies at the 
office. Or bring one home. Give one to a 


- کے 
T 47‏ 
? 


LEGALL 


friend (or split the cost!). There are lots of 
ways you'll come out ahead. 

Just send us your warranty card and a 
copy of the sales invoice (showing your 
name and date of purchase) to Microrim, 
PO. Box 2606, Redmond, WA 98073. And 
start enjoying twice the benefits of the best 
DBMS around. 

Oh sure, there are probably other ways 
you could get free copies of R:base 5000. 

But none lets you sleep so well at night. 


R:BASE 5000 


FROM MICRORIM 


Datapro Report on Microcomputers is published monthly by Datapro Research Corporation, 
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The personal computer that 
continues to raise 


high performance to new heights. 


If you work with high volumes of 
information, you need answers fast. 

Which is why IBM created the Personal 
Computer AT” The PC designed to push 
high performance even higher. 


The power of 
Advanced Technology. 


Turn on the power, and you'll notice the 
advances right away. 

To begin with, the Personal Computer AT 
can compute with astonishing speed. That's 
something you'll appreciate every time you 
recalculate a spreadsheet. Or search 
through a data base. 

It can store mountains of information— 
up to 15,000 pages’ worth—with a 30- 
megabyte “hard file" (fixed disk). And 
when business gets bigger, you can double 
your capacity to 60MB with a second hard 
file. 

Advanced Technology 
advances again. 


Fast as it is, new models of the Personal 
Computer AT run up to 33% faster. 

Plus, you can now select an enhanced 
keyboard. It has separate cursor keys, a 
separate numeric keypad (for easier data 
entry) and twelve function keys. It also has a 


main typing section patterned after the classic 


IBM Selectric® keyboard, which makes word 
processing easier than ever. 

In addition, you can also choose a new 
option that lets you use 3.5-inch diskettes 
with your Personal Computer AT. 


Family ties. 

The Personal Computer AT is compatible 
with the IBM PC and PC/XT. So it can run 
many of the thousands of programs written 
for the IBM PC family. 

And with new IBM products, the Personal 
Computer AT can more easily communicate 
with other PCs. 

IBM’s networking options, for example, 
let you share files from a variety of popular 

ro 8. 

While the IBM PC 3270 Emulation pro- 
grams let you retrieve information from a 
mainframe. 

You can also use the Personal Computer 
AT to run IBM PC XENIX "ар enhanced 
multi-user, multi-tasking operating system. 


A powerful value. 


Only the Personal computer AT offers 
these capabilities and IBM's commitment to 
quality, service and support. A combination 
that can’t be cloned. 

Better still, you'll find that the new 
models offer higher performance without a 
higher price. And if you qualify, you can 
conveniently charge your Personal Computer 
AT on IBM’s Credit Card. Or lease one with 
the IBM Commercial Lease Agreement. 

See the Personal Computer AT at an 
Authorized IBM PC Dealer or IBM Product 
Center. Or call your IBM representative. 

For the name of a store near you, call 
1-800-447-4700. In Alaska, call 1-800- 
447-0890. 


The IBM Personal Computer AT, 
for Advanced ‘Technology. 


Little Tramp, character licensed by Bubbles Ing., s 
IBM, PC/XT and Personal Computer AT аге кай» of International Business Machines Corporation. XENIX™ is a trademark of Microsoft Corporation. Based on SYSTEM V. 
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Kiss Your Daisywheel 
Goodbye Forever 


It's had a good life, but it's time to bury your old 
printer. Because now you can have a KISS™ instead. 
It can take the place of your dot matrix and 
daisywheel printers—and you'll never miss them. 

KISS is the first intelligent laser printer that's both 
smart and simple. And at the unbelievably low 
price of $1,995*, it won't put you in the hole. 

KISS is sophisticated. It's ten times faster than 
your old daisywheel and dot matrix printers. And 
it's very quiet. It produces crisp. near typeset- 
quality output at up to 400 characters per second. 
And it has its own cut-sheet feeder. 

KISS has nine resident fonts. You can mix them 
on a single page, and even on one line for a lively 
style of your own. 

Plus. it’s smarter than your 
old printer. It works with metà 
WordStar® Lotus? and апу £ T Ae 
other software that will print = mm 
to a Diablo 6309 Epson ц 
FX 809 апа QUME Sprint 9 — of 
And at upto óppm, KISSis Ё | 
unmatched in efficiency and 
versatility. 

Aren't you dying to have a printer that can 
perform like that? 

KISS is just one way QMS is meeting today's 
needs with proven technology. 

Call us toll free at 1-800-245-KISS. Or write: 

QMS INC., РО. Box 81250, Mobile, Alabama 36689. 
One Magnum Pass, Mobile, Alabama 36608. 
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Print Systems With Imagination™ 
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UPGRADE FEVER 


Writing this month's column 
has not been fun. None of 
the products is new: you and 
| have seen them all before. 
So [ve been faced with a 
tough question: Should | 
base my evaluations on how 
the products have changed, 
or should ! treat them as if they were 
brand new? Well, I've taken the dumb 
way out and tried to do both. 


IN THE CENTER RING 

Imagine you're at the circus. It's time 
for the moment you've been waiting 
for—the elephant act. The elephants 
come marching out. They dance. They 
wave their trunks in the air. They roll 
giant colored balls across the ring. 
And then—the grand finale! The over- 
head lights dim. A spotlight shines on 
a curtain at the far side of the ring. 
which opens to reveal an elephant on 
roller skates! Fantastic! The crowd 
cheers! The elephant raises his trunk 
and slowly, majestically, skates around 
the ring. He's not very steady, but he 
manages to maintain his balance. You 
notice the expression on his face; he 
looks sad. Everyone applauds; you go 
home thinking about that poor. sad 
elephant. 

A year later the circus comes to 
town again. You've been reading 
reports in the local paper about how 
the elephant act has been improved 
tor “enhanced.” as we say in the com- 
puter biz). You go to the performance. 
You watch the elephants; strangely. 
nothing seems very different from last 
year. On schedule. the lights dim. the 
curtain opens, and out comes that 
same forlorn elephant on roller 
skates, only this year the roller skates are 
motorized! The sad elephant buzzes 
around the ring (steadier than last 
year because he doesn't have to 
pump his legs). The crowd cheers. You 
feel cheated. You shake your head in 


BY EZRA SHAPIRO 


WordStar 2000 Release 2, 
dBASE Ш Plus, Volkswriter 3, 


and Keeplrack Plus 


disbelief. and... 

...and you put WordStar 2000 
Release 2 back on the shelf, that's 
what. 

Yes, friends, WordStar 2000 Release 
2 (MicroPro, $495) is with us at last, 
with all the charm of an elephant on 
motorized skates. It's faster than last 
year, to be sure. although it's still so 
ungainly and hungry for disk space 
that | wouldn't recommend running it 
on anything less than an IBM PC AT 
with a fast hard disk. The fact that 
MicroPro is so concerned about 
speed that it's offering a RAM version 
for users with 512K bytes or more 
[sent as a premium when you mail in 
your registration card) is a signal to me 
that the program still has problems. 

After several weeks with the prod- 
uct, | find it clumsy, overdesigned, and 
uninviting, although the list of features 
looks terrific on paper. The program 
isn't absolutely ghastly, but | can't 
come up with a reason why I'd want 
to use it. 

In all fairness. the program does give 
you everything you need for profes- 
sional word processing. plus a 
number of bonuses. The documenta- 
tion is clean, and the tutoriais on disk 
are helpful. CorrectStar is still an 
excellent—and possibly the best—in- 
tegrated spelling checker. The data- 
base-like mail-merge feature is very 
nice, as is the ability to store layout 
formats. You get great macrofabbrevi- 
ation facilities. Two new features, 
arithmetic functions and multicolumn 
layouts, are welcome additions. And 
MicroPro supports just about every 


printer ever made. 

Yet [ remain unsatisfied. 
Part of the problem is the in- 
terface, loosely (very loosely) 
based on original WordStar's 
use of Control-character 
prefixes. The prefixes have 
been changed to be more 
mnemonic; block operations are trig- 
gered with Ctrl-B. exit options with 
Ctrl-Q. This makes more sense than 
the original, which used Ctrl-K for 
both. As a result, a veteran WordStar 
user like myself finds the landscape 
of WordStar 2000 familiar but unset- 
tling. MicroPro contends that the tran- 
sition is easy: | argue that if I'm going 
to have to learn a new system, | might 
as well learn something entirely new. 

Menus or submenus fill nine lines 
at the top of the screen. Add the 
status and ruler lines, and nearly half 
the display is gone. This was ugly 
when WordStar did it; why not change 
with the times? I'd vastly prefer almost 
any other system—pull-down menus, 
pop-up menus, a command line, or 
anything that doesn't cause as much 
visual clutter. 

| suspect that what I'm encounter- 
ing is part of a master plan to make 
the program easily grasped by the 
computer-uninitiated in the business 
environment. After they become 
adept. the theory goes, they can turn 
off all the visual noise and get on with 
life. Well. I'm what is known as a 
"power user'"—] don't need all the 
help—but I'm learning. too, and every 
time | have to ask a question I'm 
forced to confront all this stuff. There's 
no way around it. 

Drawing another analogy. | expect 
a top-of-the-line word processor to 

(continued) 
Ezra Shapiro is BYTE's West Coast Bureau 
chief. He can be contacted со BYTE, 
McGraw-Hill, 425 Battery St., San Fran- 
cisco, CA 94111. 
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behave like a luxury sports sedan. ! 
want good handling. quick response, 
fast acceleration to cruising speed, a 
sense of security and comfort, and I 
don't want convenience features to 
distract me from driving. The parallels 
to word processing are obvious. If 
WordStar 2000 were a car, it would be 
a limousine with tail fins. 

With Release 2, WordStar 2000 has 
become an acceptable word pro- 
cessor at last. but there are at least 
half a dozen word processors on the 
market | rank as outstanding, includ- 
ing WordPerfect, XyWrite, MultiMate, 
Framework, Volkswriter. and even low- 
ly. original WordStar (which you can 
get with CorrectStar). If you want to 
settle for "acceptable" be my guest. 
But thínk about that elephant. 


AN IMPORTANT PRODUCT 

Make no mistake, when you buy 
dBASE Ill Plus (Ashton-Tate, $695], 
you're not just purchasing a database 
management program-—you re joining 


APPLICATIONS ONLY 


an institution. Over the years, the 
dBASE phenomenon has grown from 
a small cult happening to a massive 
superstructure. Although Ashton-Tate 
has built strong customer loyalty by 
providing excellent support for the 
product, you don't need it. Just look 
at the number of dBASE books, 
dBASE users groups, dBASE bulletin 
boards, dBASE consultants, dBASE 
utilities. dBASE program generators, 
dBASE compilers, dBASE ... you get 
the idea. | often find myself recom- 
mending the program not because it's 
particularly suited to a given use, but 
because of all the support. There's a 
snowball effect, too. As dBASE 
becomes increasingly dominant, 
fewer competitors have the guts (or 
the budget) to challenge it head on. 
so they attempt to chip away at the 
edges of Ashtor-Tate’s market. As а 
result, | could probably pick out prod- 
ucts that beat dBASE in any specific 
category (this one has a better query 
language. that one is more portable 


DataSaver 0 


Power protection for the most powerful micro- 
computer systems with peripherals is here, now, with 
the 400 Watt DataSaver. Protect your investment in 
application software and hardware with reliable, 
continuous power. 90 &g 200 Watt capacities and 
international models are also available. 


Cuesta Systems Corporation 
3440 Roberto Court 


San Luis Obispo, CA 93401 
TLX: 4949381 CUESTA 
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to minicomputers and mainframes, 
the other one is easier for a novice, 
and so forth) but nobody beats 
dBASE overall. 

Each upgrade to the original dBASE 
product has broadened its scope. The 
current move, from dBASE lil to 
dBASE Ш Plus, adds the regular per- 
formance improvements (has a data- 
base manager ever been enhanced 
without an announcement of faster 
sorting and indexing?) networking 
capabilities, a few new programming 
commands. rewritten documentation, 
and a mild sprucing up of the user in- 
terface. 

The networking will further solidify 
the product's position in the business 
community. You have file and record 
locking, eight levels of password pro- 
tection, and encryption/decryption on 
any network that runs with PC-DOS 
3.1. including networks from 3Com, 
Novell, AT&T, and IBM. Since | didn't 
have access to anything but a few 
single-user computers, | have no idea 
whether any of this works, but it sure 
sounds impressive. 

As to the other stuff, | have mixed 
reactions. I've never found dBASE all 
that difficult to use in its rawest form. 
the infamous "dot prompt" interface. 
At that level, the program works like 
a language, and you can accomplish 
a lot with a limited number of com- 
mands. It's a bit confusing at first, but 
you can build a pretty straightforward 
card file without too much effort. 
Things get trickier as your needs 
become more complex, but if you can 
take the time to learn gradually it's no 
big deal. 

However, software companies seem 
to feel that they have to prove that 
their products can be operated by the 
subaverage dunderhead, so Ashton- 
Tate has bolted on a “Framework-like” 
menu system, a query aid, a view 
mode, a Screen Painter, and an Ap- 
plications Generator. It's here that 
dBASE Ill Plus lacks punch. 

The menu system is okay, but data- 
base manipulations are rather arcane. 
and the menus will not save you from 
yourself if you don't have a clear idea 
of what you're trying to accomplish 
and how the program works. They do 
save a little time when you're building 

(continued) 


A good C book just isn’t complete without a good C compiler 
to go with it. That's why we give you both. You get a comprehensive 
450 page book and a standard, full feature C compiler. It’s 
everything you need to take advantage of this powerful, portable 


language. 
Our book is filled with sample programs. You'll learn how to 


use pointers to functions with a program that computes the time 
value of money. A simple data base program illustrates dynamic 
memory allocation and linked lists. Sample programs are included 
with the description of all functions. 

Our compiler works fast because it makes only one pass 
through your program. Unlike other C compilers, it doesn't require 
à separate program to control the compile process. And it won't 
wear out your disk drives creating intermediate files. One fast pass 
and you've got an object file that's ready to be linked. 


Language Features 


€ Data Types: char, short, 
int, unsigned, long, float, 
double, void 


9 Data Classes: auto, 
extern, static, register 


€ Typedef, Struct, Union, 
Bit Fields, Enumerations 


шешне 


® Structure Assignment, 
Passing/Returning 
Structures 


in 


8 
З 


The Best С Book 
A Powerful C Compiler 
One Great C Value 39.95 


You also get our fast linker and an extensive library of standard 
C functions. In addition to the portable C functions you get a large 
number of computer specific functions so you won't have to write 
them yourself. The library includes an interface to the BDOS and 
BIOS routines so you can easily add your own special functions 
when the job demands it. 

You can't learn to program in C without a good book and a 
good compiler. You can buy other C books but they don't include a 
compiler. You can buy other C compilers but they don't include a 
book. Either way you spend a lot of bucks and the compiler might 
not do what the book says it should. With MIX C you don't have to 
worry. You get both a good book and a good comiler for just a few 
bucks. And we guarantee that the compiler does what the book says 
it should. 


Sum 
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MIX Editor $529.95 


When you're programming in a high 
level language you need a high powered 
editor. That's why we created the MIX 
Editor. It’s a powerful split screen text 
processor that works great with ary lan- 
guage. It has auto indent for structured 
languages like Pascal or C. It has automatic 
line numbering for BASIC. It even has fill 
and justify for English. 

You can split the screen horizontally 


comes configured like WordStar but you 
can customize it to work like other editors 
or word processors. 

The editor works terrific with our C 
compiler. The MSDOS/PCDOS version has 
a macro for compiling direct from memory. 
If your program has an error the editor 
positions the cursor to the error and 


dispiays an error message. You can also run 
other programs and execute DOS com- 


| т е i i 
ASM Utility $10 
The ASM utility allows you to create your own 
assembly language function libraries. It works 
with Microsoft's MASM or MAO assemblers. И 
provides macros for function entry and exit so 
you don't have to worry about environment 
details. It also provides a macro for calling C 
functions from assembly language. Lots of 
useful assembly language functions are in- 

cluded as examples. 


or vertically and edit two files аг once, You mands. Because the editor works so well | ORDERS ONLY 
can move text back and forth between the with our C compiler we want to make sure 1 =“ 800- 5 2 3 = s. 5 2 о 
two windows. You can also create your you have both For a limited time we're IN TEXAS 
own macro commands from an assortment offering the editor for only $15 when » 800-622-1070 
of 10 defined commands. Пп purchased with the C compiler. i — 
95 sias "m m Б Canadian Distributor 
30 Day Money Back Guarantee МОТ COPY PROTECTED Saraguay Software: 416-923-1500 

Editor $ (29.95) О PCDOS/MSDOS (2.0 or later) Name l 
e $ (39.95) ا‎ ia Strect 
 C&Edior $ (54.95) O Tandy Sine City | 
| ASM Utility 5 (10.00) О B Inch State | —Ó' 
| TX Residents $ (6.125% sales tax) О Other — — — .— Country | 
| Shipping $ (see below) О Tir" or later/ Z80) Phone 
| Тош М. O Kaypro Il 3 

О Check O Money Order. О MC/Visa C) Kaypro 4 ف‎ 2116 E. Arapaho | 
Peep CD Apple (290) Suite 363 тш | 
| Shipping Charges: (No charge for ASM Utility) O اسا اه‎ software ' | 
| USA: $5/Order Canada: $10/Order pem (214) 783-6001 
, Overseas: $10/Editor € $20/C € $30/C & Editor O Other | 


Ask about our volume discounts. рь 


CPM is а trademark ol Digital Research. MSDOS id 8 trademark of Microsoft. PCDOS Is a trademark of IBM. WORDSTAR is trademark of Micro Pro. — 
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or editing a simple database. but if 
you want a full accounting system you 
have to read all the documentation 
anyhow. 

The query thing {is "structurer" a 
real word?) is a good shortcut. You get 
to select fields and filter criteria, and 
you can get your results much faster 
using it than you could if you had to 
type out queries in the dBASE lan- 
guage. 

The view mode is merely a euphe- 
mism for file-join capabilities. You can 
build new tables from as many as 10 
open files. І do not see this as help- 
ing the dunderhead: again, you have 
to know what you're doing. 

The Screen Painter is a full-screen 
report/entry form editor. It's useful 
and self-explanatory. 

The Applications Generator is a de- 
velopment tool aimed at helping peo- 
ple who don't know what they're de- 
veloping. That's a snide remark, but 
this add-on is not going to construct 
a project that requires any real sophis- 
tication with no assistance from the 
operator. It's helpful for quick and 
dirty development. and | suppose you 
can use it to generate some blocks of 
code that would be boring to write 
out, but I still see the heavy-duty stuff 
as requiring programming expertise. 

So, conclusions. 

One: Database management is not 
an arena for idiots. It takes planning 
and intelligence. 

Two: dBASE II! Plus is not a program 
tor idiots either. It comes with tools 
that make it simpler to build a baby 
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accounting system or an automated 
address book, but if that's all you're 
up to, there are cheaper, friendlier 
products on the market. 

Three: If you use the tools as short- 
cuts while developing something, 
you're pretty smart. | salute you. 

Four: The main point (to me) of this 
upgrade is the network support. If you 
need those capabilities, or want to 
buy into the dBASE culture, check this 
one out. 


A SOLID PERFORMER 

Volkswriter 3 (Lifetree, $295) is one 
of the great forgotten programs. Peo- 
ple don't seem to get excited about 
it, probably because it doesn't do any- 
thing flashy. But 1 don't know if you 
want fireworks in your everyday word 
processor; Volkswriter 3 gets the work 
done and lets you move on to the 
next job. It's a good product that 
shouldn't be neglected. particularly 
considering the price tag. 

Basic features: Function-key com- 
mand set. Uncluttered screen. Decent 
mail merge. Remapping of ASCII keys. 
Import and export. Support for a wide 
variety of printers. TopView-com- 
patible. 

New features in this version: Auto- 
matic paragraph reforrnatting. Quick 
spelling checker with large dictionary. 
Ability to store multiple layouts, either 
within individual documents or as 
templates. Columnar math functions 
that make it possible to create a small 
spreadsheet within a document. 

Liabilities: There are three things 


ITEMS DISCUSSED 


WoRDSTAR 2000 RELEASE 2 .., $495 
(MS-DOS) 

MicroPro International Corp. 

33 San Pablo Ave. 

San Rafael. CA 94903 


| (415) 499-1200 


DBASE Ш PLUS ............. 5695 
(MS-DOS) 

Ashton-Tate 

20101 Hamilton Ave. 

Torrance, CA 90502-1319 


(213) 329-8000 
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VOLKSWRITER 3 
(MS-DOS) 

Lifetree Software Inc. 
411 Pacific St. 
Monterey, CA 93940 
(408) 373-4718 


KEEPTRACK PLUS 

(MS-DOS) 

The Finot Group 

2390 El Camino Real, Suite 3 
Palo Alto, CA 94306 

(415) 322-6161 

Orders: (800) 628-2828, ext. 700 


about the program that 1 dont like. 
First. | wish it were possible to remap 
the command keys. | have a tough 
time with more than a couple of levels 
of function keys; Volkswriter 3 uses all 
four levels. Even though punching ЕІ 
gives me a diagram of the layout 
across the top of the screen, I still 
have trouble remembering the dif- 
ference between Alt-something and 
Ctrl-something. Second, if the spelling 
checker decides that what you've 
typed is a botched abbreviation. it will 
demand that you repunctuate it. If the 
mistake is just a typo, you can't ask 
Volkswriter 3 to suggest alternatives. 
Finally, it's another one of those pro- 
grams that lets you put a character 
anywhere on the screen. You position 
the cursor, type a character, and 
Volkswriter 3 fills the intervening area 
with spaces or returns as necessary. 
I'm willing to accept this as a mode, 
but in general | prefer having to put 
in the spaces myself so | can use the 
right arrow key to get from one line 
to the next. 

Overall reaction: Volkswriter 3 is a 
solid workhorse of a word processor. 
If you demand lots of zippy features 
like windows and outlining and such. 
look elsewhere. But if you're on a tight 
budget (and who isn't?) and you need 
a businesslike editor, Volkswriter 3 is 
worth a long look. 


CUTE AND HANDY 
There are dozens of hard disk man- 
agement utilities for MS-DOS ma- 
chines. As a rule, these programs are 
designed to simplify file handling and 
directory organization, and they all 
look pretty much alike. You can usual- 
ly show the tree structure of your 
directories in some sort of graphics 
representation (useful) and move 
from one directory to another by cur- 
soring around the branches of the 
tree. Individual directories can be dis- 
played when sorted by any reason- 
able criterion (name, size, age, at- 
tributes, etc). Specific files can be 
viewed on screen, sent to your printer, 
copied, moved. deleted, renamed, 
tagged for mass operations (copying 
a selected group of files to a floppy 
disk, for example), and so on, and so 
on. and so on. In practice, the novice 
(continued) 


SAVE BIG 


ON 1200 AND 2400 BAUD MODEMS 


Now you can save big by 
purchasing a modem for your OR 0 
personal computer DIRECT. M | i № $4 
Sunnyvale Communications 12 00 LC $199 
Company has aquired a wide range и € Crosstalk™-like software 
of products that will enable your € Hayes command compatible e Multi-tasking 
compuler to communicate with the e 1200/300/110 bps | 2400 MODEM И @ Menu-screen command siructure 
outside world, These products are | ө Auto dial, Auto answer 
of outstanding quality and value. e Built-in speaker —]À MÀ 
Check these features: € R5-232 10 any computer 


2400 $495 


€ Hayes" command compatible 
e 2400/1200/300 bps 
€ Aulo dial, Auto answer 


E: CMT e Synch or Asynch operation 
> | ` | VEI € Originate and Answer buttons 
— " е € Built-in speaker 


1200 TPC $129 


Sunnyvale 
© Hayes™ command compatible Communications 
e 1200/300/110 bps Company 
cme MacModem 1398 Borregas Avenue 
© Built-in speaker 1200LC $229 | wem e 
€ Software included ^ 
e Mac™ compatible standalone P e? % 
e TM А 
AppleMate M d 077 а, З 


9 Auto dial, Ашо answer 

€ Built-in speaker 

€ Mac modem cable 
included 


1200 $199 


ө Apple" U, UF, Hle internal 
€ Hayes™ command compatible 
e 1200/300/ 110 bps 

ә Ашо dial, Auto answer 

€ Buill-in speaker e 
e Super serial card equivalent of 

€ Buill-in diagnostics of 


1200 SPC $175 


@ Hayes™ command compalible 
e 1200/300/110 bps 

€ Halí-slot size 

© Auto dial, Ашо answer 


€ Built-in speaker 
е Built-in diagnostics 


Hayes s a registered trademark of Hayes 
Microcomputer Products, inc IBMis 3 
registered Irademark of International 
Business Machines Corp Apple and Mac 
are regislered trademarks ol Apple 
Computer, Inc. Crosstalk is a trademark 
ol Microstuf. Inc 
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inquiry 121 


Attention all FX80, FX100, JX, & RX owners: 


You already own half of 
a Sreat риш 


Now for $79.95 you a 


in over 160 styles. But now, 

own the rest. You see, a Dots-Perfect upgrade kit 
today's new dot matrix can make your printer work 
printers offer a lot more. like the new models in 

Like an NLQ mode that minutes. At a fraction of 
makes their letters print their cost. 
almost as sharp as a daisy Call now and use your Visa 
wheel And font switching ог Master Card. Dont replace 
at the touch of a button — your printer, upgrade it! 


1-800-368-7737 
In California: 1-800-831-9772 


Е =", (Dots-Perfect) =: 0 


EPSON America, inc. 


Dresselhaus | 
837 E. Alosta Ave, Glendora, CA 91740 Tel: (818) 914-5831 P aii 
An upgrade kit for EPSON FX, JX and RX printers EPSON ly а trademark of 


| KEYS CAN TALK TOO! 


Function-Kease " make your 
keyboard talk at a glance. 


Function-Kease™ for: 


1-2-3 сак 
MS-DOS m mphony 
Framework ase |!! 
Crosstalk Pfs: Write 
Microsoft Word 

IBM Filing/Reporting Asst. 


IBM-PC, XT, AT 
Compaq 
a 

Apple Ile 
Sharp PC-7000 


Function-Keose™ ore solid 
|. plastic keycovers molded to fit 
р your computer. 


$19.95 


When Ordering specify software 
and compuler model. Chec 

Visa, Maslercard and Bore uad 
POs are accepted. 

Custom and deoler inquiries 
welcome. 

Pictured is example of Funcbon-Kease" for 1-2-2. 


4901 Morena Boulevard, Suite 302 
San Diego, California 82117 
619 692-0685 
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user is insulated from the cryptic 
world of the DOS command line. and 
the expert is given a shortcut through 
tedious disk-maintenance tasks. 

| usually don't recommend paying 
money for any of these programs for 
two reasons. First, a lot of good 
public-domain and shareware utilities 
do exactly what the commercial ones 
do. Why pay for a commercial prod- 
uct when most of your money is go- 
ing for packaging and promotional 
costs? You sure aren't buying originali- 
ty or brilliant programming. The sec- 
ond reason is a matter of personal 
honor—I don't recommend products 
when І can't keep their names straight. 

At first glance, KeepTrack Plus (The 
Finot Group. $79) is vet another pro- 
gram of this type. It does all the ex- 
pected things. and does them well. 
and who cares? 

However, buried somewhere off on 
a submenu is a nice file-by-file back- 
up-and-restore system that | haven't 
seen anywhere else yet. You select a 
branch of your directory tree (or your 
whole disk) for backup, and Кеертаск 
Plus duplicates your disk structure on 
the backup medium. That is, it will 
create the necessary directories so 
that the file C: NX COMM X TALK X 
BIX.DOC will be copied to A:\ 
COMM \ TALK \ BIX.DOC. Keeplrack 
Plus creates a master index in your 
root directory that shows where the 
backup of each file has gone and 
another index file on your target 
medium that shows what it contains. 
Both indexes are in plain ASCII, and 
they can be edited or viewed with no 
hassle. If you want to exempt certain 
files from the backup process, you 
create an ASCII file in your root direc- 
tory that lists exceptions. The system 
is ideal for backing up on sequentially 
numbered floppies but will work with 
streaming tape, cartridge hard disks. 
and so on. | am far more comfortable 
with this file-by-file arrangement than 
with the standard DOS process that 
does not let you get at individual 
files. 

The original Keeptrack is still avail- 
able at $39, but it lacks the backup 
system, and | won't recommend it for 
the reasons stated previously. For 
convenience software, Keeplrack Plus 
is pricey. but it makes life easier. Ш 


FLIGHT SIMULATOR 


ORE 


—! pum for Less? 


Е 
v | gE 


IBM sets the 
M. standards for 


i Monochrome, 
i al == Color/Graphics 
=й 


Мы and the Enhanced 
Graphics Adapter. 
E Hercules sets the 
; Monochrome 
Graphics standard. And the 
MegraGraph-Plus simply redefines the 
standard for what the Graphics Adapter 
is supposed to be: Monochrome text, 
Hercules graphics, color graphics, 
enhanced graphics. And most 
importantly ... No software driver 
patches required. 


Fully Compatible 


You can run almost all software from 
your early investment. Including Flight 
Simulator, Pin Ball, Jet and Lotus 1-2-3 
Version ІА. 

And it will still run all the business 
software packages written for IBM 
Enhanced Graphics Adapter (ЕСА), 
Examples include Auto CAD, IBM 
Drawing Assistant, Gem Draw, 
Microsoft Window, Word & Chart, Lotus 
1-2-3 and Symphony, Dr. Halo, PC Paint 
Brush, EGA-Paint and many, many 
more. 


ATronics is dedicated to the technical 
excellence of computing devices. Tb find 
out more about ATronics and our super- 
high performance ATT-1000 & ATI 2000 
AT system compatible boards call or 
write: 


PAINT BRUSH Auto CAD 


О Low-End Graphics Adapters. 


Features 


Half size, fits in any slot of PC/XT/AT HM x ft 
|EGAcompatible |X |X |х | 

[^r — — EMI EE OE 
LX х [xX |] xX | 
[Сырссш č 1 1 [24 |29 [86 [|40 | 
EESE TA TE O ЮЕ m A RN 
| No Software Patches required — |X | |х |X | 


Boot from: 
— Flight Simulator 
— Pin Ball 


— Jet 
Runs Lotus 1-2-3 version 1A: 


— Hercules mode 
— Color mode 


uiui _ _ ЖН 
| Display Memory | 256K | 256K| 64K | 256K | 
ight Pen connesiar [x [X [X LX — 
| List Price] $549 | $599 | $624 | $595 | 


(1) Needs soltware driver patches. 
(2) Compatible only to the BIOS level, bul net Ihe hardware level, Wili not be compatible with most games software. 
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ATronics International Inc, 

491 Valley Way 

Milpitas, CA 95035 

(408) 943-6629 TLX: 510-600-6093 


IBM, Hercules, Flight Simulator, Pin Ball, Jet, Lotus 1-2-3 Version A, Ашо CAD, Gem Draw, Window, Word & Chart, Symphony, Dr. Halo, PC Paint Brush, EGA Paint, Quadram 
and STB EGA- are all registered trademarks of Iheir respective companies. 


BYTE Invites You to Join BIX 


BYTE is the world's leading high-tech microcomputer magazine. \ts readers 
collectively possess more information about personal computers and 
related topics than any other group in the world. BIX is BYTE's brand-new 
electronic information exchange, a computer conferencing system that 
puts you in touch with BYTE readers and other computer enthusiasts 


on a daily basis. 


YOU AND BIX 


BIX goes far beyond electronic bulletin boards to 
give you all the advanced features of true com- 
puter conferencing. It's the first major system 
dedicated to microcomputer information. Check 
these features: 

* You can join ongoing discussions about your 
favorite computers, programming languages, op- 
erating systems, and applications programs, ex- 
change information, ask questions, and offer 
opinions. 

* You can read what others have already entered, 
add your own thoughts, and download information. 
• You can participate when it's convenient for you, 
from home or office or while you're traveling. 
e You also get electronic mail with BIX. putting you 
in direct, private contact with BYTE editors and BIX 
users everywhere, 


CUSTOMIZE BIX TO MEET YOUR NEEDS 


As a BIX user, you select only the conferences and 
topics that are of real interest to you. You may join 
a new conference or leave an old one anytime you 
want. Each time you log on to BIX, you're im- 
mediately notified of any electronic mail messages 
waiting for you, and you see which of the con- 
ferences you've joined have had new activity since 
the last time you logged on. BIX keeps track of 
your interests. 

With BIX, you're an active participant in a giant 
microcomputer information exchange. 


WHAT BIX CosTS...How You Pay 


ONE-TIME REGISTRATION FEE: 
BITE Subscriber .. ce. resect bees ee eee $25 
Nonsubscriber 
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BIX HOURLY USAGE FEES (All times are local): 
Off Peak (6 p.m.-7 a.m. plus weekends 

and holidays) 
Peak (7 a.m-6 p.m. weekdays). .......... $12 


TELECOMMUNICATIONS CHARGES: 
BIX is available via Tymnet from anywhere in the 
United States. 


TYMNET (Continental U.S.): 
Off Peak ....... S2/hr. Peak ....... S6lhr. 


PAYMENT: 

BIX and Tymnet charges are billed through either 
VISA or MasterCard. No cash, checks, or money 
orders. 


START UsiNG BIX Now! 


With our easy on-line registration. you can start 
using BIX in the next few minutes. No lengthy 
waiting for your registration to be processed by 
mail. (Step-by-step instructions on how to log on 
to BIX follow. Reading this material before you 
log on will speed you through the registration 
process.) 


LOG-ON INSTRUCTIONS 
AND REGISTRATION INFORMATION 


BEFORE YOU CALL BIX: 

Having your credit card handy (VISA/MasterCard) 
before you log on will speed you through BIX 
registration. You will not be billed for the time you spend 
on line registering for BIX. If at any time during the on-line 
process you decide not to register for BIX. just hang up. 


HOW TO LOG ON TO BIX: 
Step 1: Set your computer's telecommunications 
program for full duplex using 8-bit words, no parity, 


and 1 stop bit, or 7-bit words, even parity, and 1 
stop bit. You may call at either 300 or 1200 baud. 


Step 2: To reach BIX via Tymnet,* 

* BIX is accessible from anywhere in the country through 
local Tymnet numbers. lf you don't know the Tymnet 
numbers for your area, contact the BIX Customer Ser- 
vice Line (see below). At other times, numbers can be ob- 
tained by calling Tymnet at 800-336-0149. 

e Call your local Tymnet number and log on. 

ө Depending on your baud rate, Tymnet will re- 
spond with "garble" or request a terminal iden- 
tifier. Enter the letter “а”, (Ignore quotation marks 
in this and succeeding entries.) 

e Tymnet will ask you to log on. Enter "byteneti" 
and a carriage return (CR). 

e Tymnet will ask you for a password. Enter “mgh” 
and (CR). You will then be at the door to the BIX 
computer. 


Step 3: (If there is no prompt requesting a login 
at this point, hit a (CR) which should produce it.) 
When you see a phrase ending in "login:", enter 
“bix”. (Echoing of this response is normal.) 


You should now see the BIX logo scroll onto the 
screen and a prompt asking you to enter your 
name. Since this will be your first time on the 
system, enter "new" and a carriage return. This will 


reir. 
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COMPUTER | 
CONFERENCING 
FOR BYTE 
SUBSCRIBERS 
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take you to a special section where you enter the 
information we need to register you as a BIX user. 
Follow the on-line prompts and supply the infor- 
mation requested. BIX lets you re-enter data if you 
make a mistake. 


When you've completed your registration, BIX will 
automatically take you to a special "Learn" con- 
ference where you'll get a quick tutorial on how 
to use the system. (Typing "help" or “?’ at any 
prompt while you are on BIX will give you an im- 
mediate review of available commands.) 


ACCESSING BIX FROM FOREIGN COUNTRIES 


To reach BIX from other countries, you need an 
account with your local Postal Telephone & 
Telegraph (PTT) company. From your PTT, enter 
310600157878. Then follow instructions starting at 
Step 3. A list of PTT addresses and contacts for 
most foreign countries is available by calling or 
writing BIX. 


CUSTOMER SERVICE 


If you follow these instructions but still are unable 
to log on to BIX, call the BIX Customer Service 
Line for assistance at 800-227-2983, 8:30 a.m- 
11 p.m. eastern time weekdays. In New Hampshire 
and outside the U.S., call (603) 924-7681. 


Well Send You a BIX User's 
Manual and Subscriber Agreement 
As Soon As Weve Processed 
Your Registration 


BYTE INFORMATION EXCHANGE 
ONE PHOENIX MILL LANE 
PETERBOROUGH, NH 03458 
(603) 924-9281 
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OEM & OWN B 
COMPOSITE & TTL COMPATIBL 
COLOR & MONO MON 
TERMINAL 


SM-12SF 3146: APPLE COMPATIBLE 
SM-12SF 3947: ІВМ COMPATIBLE 


É SM-CL401 SNS: 8 COLORS 
SM-C1402 SNS: 16 COLORS 
IBM COMPATIBLE 


ага SAMSUNG 


Electron Devices 


SEOUL OFFICE | LONDON OFFICE SANTA CLARA OFFICE TOKYO OFFICE 


6~BTH FL, THEJOONG-ANG DAILY 6TH FLOOR, VICTORIA HOUSE 3003 BUNKER HILL LANE, KASUMIGASEK! BLDG., 2522 

NEWS BLDG., 7 SOONHWA-DONG, SOUTHAMPTON ROW W.C. SUITE 201 SANTA CLARA, KASUMIGASEKI 3-2-5 CHIYOTA-KU, 
CHUNG-KU, SEOUL, KOREA 1 LONDON, ENGLAND CAL. 96050, U.S.A. TOKYO, JAPAN 

TEL: 7516-955/7, 7516-959/961 TEL: (01) B31-6951/5 TEL: (9886)8473 TEL: (03) 581-5804, (03) 581-9521~4 
TL X: STARNEC K 22596 TLX: 264606 STARS LG TLX: 171685 SAMSUNG SNTA TLX: 228009 SANSE! 


CABLE: "STARNEC'" SEOUL FAX: (01) 430-0096 
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NEW TOOLS, NEW CHALLENGES 


BY WILLIAM M. RAIKE 


Last month | went into detail 
about EM/3+, the "oper- 
ating-system unification 
adapter” from Megasoft that 
lets me run both MS-DOS 
and CP/M-86 software and 
handles disks recorded 
under either operating sys- 
tem in more than two dozen formats. 
After living with it for another month, 
l'n even more enthusiastic than 
before: I've gained all the benefits of 
MS-DOS while retaining the use of 
much of my CP/M-86 software library. 
And I've had time to get used to two 
new acquisitions—a C compiler and a 
modem. But converting to a different 
operating system hasn't been all 
peaches and cream... 


THE DESMET 

C DEVELOPMENT PACKAGE 
Almost all of my CP/M-86 software 
now runs under the combination of 
MS-DOS and EM/3+ on my computer 
(see May BYTE Japan. page 329) ex- 
cept for the Digital Research C com- 
piler. It had been cumbersome to use, 
yielding bloated object code, so I wel- 
comed the excuse to switch to a more 
suitable compiler. | finally decided to 
order the latest version (version 2.5) 
of the DeSmet C development pack- 
age from CWare (РОВ С, Sunnyvale, 
CA 94087. (408) 720-0696). It includes 
a full C compiler, assembler, linker. 
and library files: { added the optional 
D88 symbolic debugger. Considering 
the compilation and linking speed. 
the small size of the compiled object 
programs, the exceptionally clear 
documentation, and especially the 
tremendously useful symbolic debug- 
ger. the whole package is a terrific 
bargain at $159. 

This column is definitely not in- 
tended as a full-scale product review, 
but | can't pass up the chance to give 
the DeSmet C compiler/debugger 


Bill's conversion process 


continues as he adds a C compiler 
and a modem to his system 


combination a pat on the back. If 
you've ever gritted your teeth in ex- 
asperation because of your C com- 
piler and linker while tracking down 
some elusive bug in a C program. 
you'll greet the D88 symbolic debug- 
ger with a huge sigh of relief. When 
you run your C program under the 
debugger. you can set breakpoints: 
list the C source code: display the 
contents of variables, registers, and 
memory: calculate the values of C ex- 
pressions; and stop your program at 
crucial points to see what it's actual- 
ly doing instead of what you think it's 
supposed to be doing. 

Although the DeSmet C package is 
really designed for use with the IBM 
PC and compatibles, the compiler and 
linker ran with no modifications at all 
on my Fujitsu FM-l68 computer, 
which makes no pretensions at all 
toward IBM PC compatibility. To use 
the D88 symbolic debugger. | had to 
make some minor modifications to 
the CONFIGC file that's supplied on 
the distribution disk. Although the 
standard library has console functions 
that are specific to the IBM PC. the 
distribution disk includes easily 
understandable assembly language 
source code you can modify for any 
machine. And my Fujitsu, now running 
under the combination of MS-DOS 
and ЕМ/З +, had no trouble reading 
CWare's IBM PC-formatted disks. The 
package even has a full-screen editor, 
but | prefer to stick with my usual 
editor. 

i haven't run extensive benchmarks, 
but some statistics follow to give you 


a rough idea of the DeSmet 
C compilers performance. 
One of my small text post- 
processor utility programs, 
XPAGC, contains 167 lines of 
C code. The DeSmet C com- 
piler and linker took 5.36 and 
2.95 seconds, respectively. or 
a total of 8.31 seconds, to produce an 
executable program file. The size of 
the executable file was 12.288 bytes, 
compared to 22,528 bytes under 
Digital Research C. (Digital Research 
C produces over 10K bytes of code 
even for the smallest possible C pro- 
gram: main )1 }. DeSmet C produces 
1536 bytes for the same program. 
partly because the compiled program 
doesnt need to keep track of I/O 
redirection, which is handled auto- 
matically by MS-DOS.) | never did run 
Digital Research C on the well-known 
Sieve of Eratosthenes benchmark, but 
DeSmet C produced an executable 
program file only 7168 bytes long: it 
took 2.24 seconds to compile and 
2.44 seconds to link. The printi ) func- 
tion accounts for over 5000 bytes of 
the final program size: it also repre- 
sents about half of the compilation 
time. The execution time (to find 1899 
primes 10 times) was 4.46 seconds. 
The times I've just quoted were 
measured on my Fujitsu ЕМ-168. 
which has an 80186 main processor 
running at 8 MHz, with all files 
residing in a RAM disk. 


A NEW MODEM AND ITS 
DOCUMENTATION 
During a recent trip back to the US. 
| bought the Hayes Smartmodem 
2400, and I'm already spoiled. After 
(continued) 
William M. Raike, who has a Ph.D. in ap- 
plied mathematics from Northwestern Univer- 
sity, went ta Japan in 1980 looking for 64K- 
bit RAMs. He fas been there ever since as 
a technical translator and a software developer. 
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using my old Epson 300-bits-per-sec- 
ond acoustic coupler, it’s a real joy to 
be able to sit down at the computer. 
let the Smartmodem dial the number 
for me, and then communicate at 
1200 bps, four times faster than 
before. | wonder how | ever put up 
with waiting for characters to plod 
across the screen at 300 bps. 

Since the Smartmodem supports 
both the U.S. and international CCITT 
modem standards at 1200 bps and 
the CCITT standards at 2400 bps, | 
have no problem using it over here. 
Although there are still few chances 
to use the 2400-bps rate here in 
Japan, | now routinely use 1200 bps 
when communicating with BIX and 
other information utilities. It looks as 
if this modem will meet my commu- 
nication needs for the foreseeable 
future. 

Not only is the Smartmodem 2400 
a well thought out, flexible, and 
powerful device, but it has the best 


hardware documentation I've ever 
seen, bar none. In addition to the sec- 
tions that provide clear descriptions 
of the operation of each of the com- 
mon commands used for ordinary 
communication tasks, the manual 
contains detailed technical sections 
and appendixes that explain how to 
make the modem do practically any- 
thing imaginable. Theres even a 
technical appendix that gives connec- 
tion diagrams for modular telephone 
jacks (which I found essential to make 
the two-wire connection to my tele- 
phone junction box, since modular 
jacks aren't yet in widespread use in 
Japan). | also found specifications for 
pulse dialing, tables of touch-tone fre- 
quencies, and detailed descriptions of 
the RS-232C signals and how the 
modem uses them. 

The descriptions of the RS-232C 
signals turned out to be indispensable 
for me. After rewriting my communi- 
cations program in Turbo Pascal 


under MS-DOS, | discovered that ! 
could communicate readily with my 
laptop computer, but not with the 
Hayes modem. | eventually deduced 
that the RS-232C driver under Fujit- 
sus MS-DOS, unlike the CP/M-86 
driver, won't output a character unless 
it senses that the DSR (data set ready) 
line (pin 6) is active. Since the Smart- 
modem holds pin 5 (the CTS, or clear 
to send line) active at all times but 
only activates the DSR line when a 
valid phone connection has been 
established, | surmised that every- 
thing would work just fine if | cut the 
DSR line (pin 6) in the cable and 
shorted pins 5 and 6 together at the 
computer side. This would fool the 
computer into thinking it had a valid 
DSR signal. It was a satisfying, if 
minor, bit of detective work. Sure 
enough. after minor surgery on the 
ribbon cable, ! was able to communi- 
cate just as well under MS-DOS (and 
EM/3 +) as | had before making the 


The Canon Bubble-Jet Printer 
is very сее with all these units. 
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conversion from CP/M-86. | had a 
kludge that worked! 


SOME KLUDGES WORK BETTER 
THAN OTHERS 

But it turned out that | had con- 
gratulated myself just a wee bit early. 
The next problem that emerged was 
a direct result of what is. in my opin- 
ion, poor software design. 

It seems obvious to me that device- 
driver routines ought to be "quiet" 
programs. That means that they 
shouldn't do anything that isn't ab- 
solutely necessary. and in particular 
they shouldn't produce any console 
output and shouldn't interfere with 
the execution of an application pro- 
gram. except in the event of an ab- 
solute catastrophe. The serial port 
driver under Fujitsu's version of MS- 
DOS displays a message on the con- 
sole. in ever-so-polite Japanese. any 
time ! turn the modem power on or 
off. Not content to foul up the screen, 
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any application program that happens 
to be running is interrupted and con- 
trol returns to the operating system 
command processor. | was not 
amused one day when | flipped the 
modem power switch to "off" and my 
word processor immediately bombed 
out. returning me to the operating sys- 
tem minus the text | had created. 

The solution seemed easy: Instead 
of using a modem signal line (pin 5) 
to pull up the DSR line, make a cable 
adapter that shorts pin 4 to pin 6 on 
the computer side. The computer 
always holds pin 4 (RTS, or request to 
send) high, so this second solution ac- 
complishes the same thing. regardless 
of the state of the modem. But so 
much for theory: the problem persists. 
and | may just have to learn to live 
with it. 

But I'm still annoyed by the software 
design process that allows such 
"error" handling in the first place. The 
same kind of problem crops up in 


other places. For example. if | try to 
write a block of text to a disk file from 
within my word processor and make 
a typing mistake that indicates I"m try- 
ing to access a nonexistent disk drive, 
the operating system (again. politely) 
informs me of that fact and aborts the 
word processor without saying so 
much as “Excuse me.” The sensible 
way to handle such errors would have 
been to have the operating system [Ог 
the BIOS) return from the 140 service 
request with an error indication and 
let the application program (word pro- 
cessor, communications program, or 
whatever) handle the error gracefully. 
There's no need for gratuitous mes- 
sages on the screen, and certainly no 
excuse for aborting a program. 


FUNCTION KEYS DON'T 

It seems to me. for Japanese com- 

puter companies to compete success- 

fully in the world software arena, they 
(continued) 


Because high-speed, high-quality 
printing should be seen, not heard. 


The Canon Bubble-Jet Printer uses an exclusive 
system that combines thermal and ink-jet technology 
to print an ultra-fast 220 cps. While keeping the 


decibels down to a whisper. 


For professional word processing, the Near Letter 
Quality mode (NLQ) churns out crisp, clear cop 
at a brisk 110 eps. And the BJ-80 has three graphic 


© 1986 Canon U.S.A., Inc. 


graphs and 


image modes for high-resolution printouts of charts, 


Of course, the Bubble-Jet is fully compatible with 
Canon's fine line of Personal Computers and plug-com- 
patible with the IBM PC. It's compact, lightweight 
and surprisingly affordable. 


Ask your dealer about the full line of fast, efficient, 


excitement is about. 


economical Canon Printers. 
Find out what all the quiet 


Canon 
PRINTERS 
Printouts that stand out. 


For more information: call 1-800-441-1313. (Or in Utah, call 800-922-3131.) Or write Canon U.S.A., Inc., Printer Division, RO. Box 619865, Dallas/Fort Worth Airport, TX 7526]. 
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should pay more attention to design 
criteria that avoid such problems. 
Another criticism | have concerns the 
keyboard driver for my machine 
under MS-DOS. My Fujitsu has 10 pro- 
grammable function keys. Under 
CP/M-86, 1 used them frequently and 
effectively at both the level of the 
operating system and the level of ap- 
plications programs. Fujitsu chose, 
under MS-DOS, to dedicate all 10 
function keys for use with a "feature" 
that lets you edit the command lines 
you enter for the operating system. 
But Fujitsu's documentation doesn't 
mention any way to redefine them. 
either. 

Under CP/M-86, it was possible to 
make BIOS system calls to have com- 
plete contro! over the console co- 
processor (an MBL68B09) that 
manages the keyboard and the screen 

іп the FM-168. You'd load some reg- 
isters, execute software interrupt 220. 
and the function keys get set to 
whatever you want. Obviously, Fujit- 
su must use some kind of BIOS inter- 
face to the coprocessor to accomplish 
the same functions under MS-DOS, 


Wh t E B t Wi t ә but the documentation should say 
a 1% а es es егп; something about how it's done. I'll 
— M (LL + find out eventually, but in the mean- 
І к 137 ВЕ + time, no one I've been able to reach 
seems to know anything about it. And 
now, because the tricks you can use 
with the IBM PC to redefine keys using 
| | office. | ANSI escape sequences dont work 
— HA Dt „Ж on the Fujitsu (see Best of BIX. 
PT | | Mere | February BYTE. page 386). I've got a 
computer with 10 useless function 
keys. 

This kind of shortsighted design. 
combined with poor or nonexistent 
documentation and technical support 
from the factory, is a real problem. 
Hopefully, computer manufacturers 
will realize that foresight, good tech- 
nical documentation, and support for 
software developers sells more com- 
puters. 


ГА 


Р е NEXT MONTH 
The right place at the right price. I'll discuss a couple of new computers 
' INDEPENDENT from NEC that retain their compatibil- 
Make reservations at any Best Western, WORLDWIDE ity with earlier models, and I'll tell you 
see your travel agent, or call toll-free LLL LL about a new laptop from Oki that has 
1-800-528-1234 "Workd's largest chain of a built-in modem. I'll also share a 
ie солец quick overview of my reactions to the 


hotels, motor iis and resoris" | COMDEX show in Japan. 8i 
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Introducing Orchid's 
Conquest, the first PC 
multifunction card with 

2 megabytes of the new 
Lotus EMS Expanded 
Memory. It's like having 

a multifunction card and 
an EMS card in one slot, 
but it costs less than you'd 
expect to pay for either. 


Multifunction Card 


Conquest is a multifunction 


card with serial/parallel 
orts, clock/calendar, and 


OS Memory. And Orchid's 
Switchless Installation gets you 
up and running in minutes. 


Conquest and PCnet are trademarks of Orchid Technology. All other product names are trademarks of their manufacturers. 


Con 


One Card, One Slot, One Choice 


Expanded Memory Card 


Conquest breaks the 640K 
DOS memory limit with 2 
megabytes of Lotus EMS 
Expanded Memory. Orchid's 
Productivity Software lets you 
use this memory for RAM 
Disk and Caching, so you take 
advantage of it with your 
existing software. 


Whether you're buying the 
first expansion card for your 


PC or an add-on for Lotus EMS 


Expanded Memory, Conquest 
is your choice: 


À First Card Buyers: Conquest 
is a multifunction card with 
EMS. 


b Multifunction Card Owners: 


Conquest is an EMS card 
with ports. 


Inquiry 247 for End-Users. Inquiry 248 for DEALERS ONLY. 
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ORCH 
JING г 
The Innovative Leaders 


quest: 
Two Cards for the 
Price of One 


HF ee 
La 


Features: 


up to 2 megabytes of RAM 
DOS & EMS Memory 

1 Serial, 1 Parallel Port 
Clock/Calendar 


Productivity Software: 
RAM Disk 

Disk Caching 
PrintSpooling 

Alarm & clock display 


Optional PCnet connection 


, 47790 Westinghouse Dr. 
( h Fremont, CA 94536 
^ PF. 415/490-8586 
ДР ЧА Tix: 709289 
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HAVE YOU STRIPPED YET? 


Irs a question more and more PC owners are asking. And no wonder. 
What everyone is talking about is Softstrip™. The revolutionary 
technology that is changing the shape of computer software. 

The Cauzin Softstrip System is more than just software or data on 
paper. Because when you invest in this system, you can do much more 
with your computer, and for far less than you are probably spending 
now. You can even create and print out your own data strips. 

But thats only che 


beginning of an offer 

thats going to make | Еа | 
you wonder why you | = | 
havent stripped Б» | = 


yet... AL 
TAKE OUR ADS 
(SUCH AS THIS ONE) 


Ics part of our expanding StripWare™ Library containing programs, 
data, art, spreadsheet, macros and templates. The Library features a 
variety of software applications and you'll find new material appearing 
each month in such leading computer magazines as Lotus, PC, PC Tech 
Journal, and PC World. 


BUT THERE'S STILL MORE... 


When you invest in the Softstrip System, you get the Softstrip reader, 
a special storage base, and a full one-year replacement warranty. Also 
included with your purchase is a complete Accessory Kit for your PC 
containing connector cables and communications software co link your 
computer to the reader. 


Ја addition, you'll find a StripWare Sampler with 48 programs from 
a line-up of popular authors and publishers chat includes Addison-Wesley, 


Epson is a registered trademark of Epson America, Inc. 
[BM and [BM PC are registered trademarks of Intermuional Business Machines, Inc., 
Softstrip* and the Softstrip® System Reader are trademarks of Cauzin Systems, (лс. 
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David Ah], Family Computing, Tim Hartnell, Hayden Books, PC Tech 
Journal, Osborne/McGraw-Hill, The Waite Group, and John Wiley 
& Sons. 

When you become a Softstrip reader owner, you also get a FREE one 
year StripWare Club membership with programs mailed to you monthly. 
You'll even receive a FREE Cauzin Effect Newsletter filled with the 
latest updates and news about Softstrip developments. 


AND IF THAT'S 
NOT ENOUGH TO 
START YOU STRIPPING... 


Youll find StripWare brand software in authorized Softstrip dealers 
across the country. Our collection of ticles include everything from 

utilities, graphics and 

entertainment to 

business programs. All 

for only $2.98 to 

$19.98! 

Do you want to 

Create your own dara 

strips? Well, now you 

can with a special 

StripWare package 

called "STRIPPER" 

that lets you print 

your disk files as 

strips using your 

own Epson dot 

matrix printer. 

The printing 

software is only $19.95, 
but just chink of the things you could be stripping. Store backup files 
оп paper. Print, copy and mail your own programs to others easily and 

inexpensively. ‚„., 

The Cauzin Softscrip System is just that, a complete system that 
opens up a new world of computer programs and data on paper. And 
its all yours for only $199.95! 

For the Softstrip System Dealer nearest you, (or if there isnt one in 
your area, to order), call toll free: 1-800-533-7323 (in Connecticut: 
203-573-0150) 


пре peckages offer utilities, games, business 
progrims, templates and much more. 


Softstrip 


Cauzin Systems, Inc. 
835 South Main SL, Waterbury, CT 06706 


BIORHYTHM CHART 


What kind of day вй going to befor you today? Ase you at your peak physically, emocionally or intellectoally? 
Which dey this week will be ideal for beginning that new project you're beta parting off? Is next Tuesday 
che right night to take thet cestain someone out tû diaser, and pop “the question? 

[ей face ic, on given day of oor life there ae шу umber of imponent decisions or options ro consider 
The date strips oa the right contain s Lotes template, from che public domain, celled BIORY THM CHART 
that could help. 

Use the Canzin communicarioas program to read the strips co a daca disk. The Lotus Retrieve command 
brings ehe model into Lotus |-2-3" Enver your birthdare and ehe currens dare into the appropriate celis und 
your personalized BIORHYTHM CHART will appear oc the screen. ‘You are given data for 15 diys prios, 
and after, the current бие which is showa as zem. 

fuss your spouses, friends, or childs chert and figure out which days yousboold be doing chings together, 
and which days tû avoid one another. E ou know your borí birthday, you can gere oue wher mood bell be 
in before he comes ro work. . . sad plan accordingly, 

GOOD LUCK! 


14 bo визби of Lorus Developmens Corp. АЙ rights эшиги]. 


Strip Ware Library No. 250 
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wa XTsr. 


THE IBM ХТ 
COMPATIBLE 
WITH 60% 
MORE SPEED 


HIGHLIGHTS INCLUDE: 


640K-bytes RAM on a four layer high reliability 
motherboard 

2 Megabytes of expanded memory on the 

the American Above-Function Card” 

Turbo speed 4.77 to 7.37 MHz selectable without 
power down 

High Performance, high speed 8088-2 

microprocessor 

Eight expansion slots; power-on auto self-test of 
system components 

Two 360K-byte DS/DD diskette drives 

20M-byte hard disk drive 

10M-byte formatted tape back-up included 

Serial, parallel, game ports, graphics card and 
real-time clock 

American Mouse'" with American Paintbrush" | 
for CGA and ЕСА graphics 

MS” DOS 2.11 and Macro-Assembler software | 
included 

1 year limited warranty covering parts & labor 


“ 


NK, чч, YN WW a NS Qh 


„ы rre wat 
CY vr x vr 
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Salesman Incentive Program Available. 
FREE American Paintbrush Software. 


AMERICAN XTsr." PERFECT SYSTEM 


MAXIMIZE 

EXPANSION B Increase memory to 2 

SLOT USAGE "v" — 

WITH THE "io ‘specifications 

AM ERICAN п "— rune and game ports and 
real-time cloc 

FM TUI Ш One year limited warranty 

CARD! 
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AMERICAN ABOVE-FUNCTION CARD™ 


Authorized Distributor and Service Center: Computer Wholesalers Manufactured by: 

Lincoin. NE (402) 466-1692 
PC Land. inc 01. MacNed Computer Professionals | ANN 
Tustin, CA (714) 730-8723 EK Grove, IL (312) 952-8300 Lakewood, CO (303) 232-4009 М“ Y Y М Wal co ag 
E» М (718) MEUSE Norte. GÀ (40 441-3451 Kant. WA (206) 823-069 ON a We rc МУМУ AY М 
был Beach, FL (OS) ӘТ. Shur Fait. SÒ ROS) 205-700 fas Angeles. CA (P) 65 OMPUTER & PERIPHERAL, INC. 


Dumain, MN (612) 694-9153 Dakas, TX (Pw) ЕТЕ Carmel, Bi (317) 846-3101 
enhn eg ir d ain Teo ЭШИ 2720 Croddy Way, Santa Ana, CA 92704 
Columbis, TN (615) 381-4650 Hillsboro, OR (503) 540-3995 Paris, France (1) 68 206599 Tel: (714) 545-2004 Р Fax: (744) 545-2146 


magne ume Microsel = , inter-Mcro Distributor Inc 
ME ы we ЫЕ. -—— ъа к laquiry 384 tor End-Users, Inquiry 185 for DEALERS ONLY. 
IBM XT MS DOS Linus, Intel Microsoft are registered trademarks of tnterhatianal Business Machines. Microsoft, Lotus Development. Inte! and Microsoh Corporations respectively 


NA 


ACCORDIN 


O WEBSTER 


STORAGE FOR THE MASSES 


BY BRUCE WEBSTER 


I'm writing this column in the 
last half of February, and the 
industry seems to be largely 
catching its breath after the 
Christmas season and the 
January trade shows. I'm do- 
ing a little breath-catching 
myself, after juggling dif- 
ferent languages, compilers, and machines for last month's 
column. Once again, it's time to pause from the 68000 
wars and look at a few of the products that have shown 
up over the past few months. 


INDUSTRY UPDATE 

Apple, much to its dealers’ surprise and delight. has 
wasted little time shipping the Macintosh Plus in signifi- 
cant numbers. No indication yet as to how the Mac Plus 
is selling with its hefty $2600 price tag: | would suspect 
that dealers are having little trouble selling what they can 
get, though. In the meantime. some interesting rumors 
about the Apple lix (next generation of the Apple II line) 
continue to surface. Over on BIX, one alleged description 
was posted that made the IIx appear to leapfrog the 
Amiga and the Atari ST machines: 4-megahertz 65C816 
processor (which has a 16-megabyte address space and 
a 6502 emulation mode), Mac-equivalent ROMs, 4096 
colors, high-resolution display. 32-voice sound synthesizer. 
| megabyte of RAM (expandable to multiple megabytes), 
Apple Il and Macintosh emulation modes, and an afford- 
able price tag (less than 51500). 

That rumor is wild enough to just possibly be true. espe- 
cially if Steve Wozniak is indeed involved in the machine's 
design. Woz knows what hackers and developers want 
and—more important—knows that hackers and developers 
are the ones who write all the software that sells the ma- 
chines. Rather than deliver a closed, crippled machine like 
the original 128K-byte Macintosh. which has gone through 
two generations in two years, Woz and Apple together just 
might have the brains and vision to put together a machine 
that can survive through the next ten years, just as the 
original Apple 11 has survived the last ten. 

Atari, in the meantime, is having delays in shipping the 
1040ST and the new 520ST. The word from Atari is "any 
minute now." and | suspect its people are working very 
hard to meet that, lest they fall victim to the famed 
Osborne syndrome. For those of you unfamiliar with 
microcomputer history, the Osborne 1 was a marketing 
innovation: a cheap, portable CP/M computer with lots of 
bundled software. Unfortunately, it had a number of limita- 


An industry update, 
and Bruce also looks at some 
storage devices 


tions, like a tiny screen (5 
inches] that displayed only 
52 characters on a line and 
disk drives that didn't hold a 
whole lot (90K bytes). Os- 
borne, feeling the heat of 
competition from Kaypro 
(which had entered the mar- 
ket with a similar but better system), announced the 
Osborne Executive, which corrected most of the problems 
of the Osborne I. Unfortunately, production problems 
prevented Osborne from shipping the Executive for a few 
months, and sales of the Osborne | dropped to almost 
zero as dealers and customers waited for the new. im- 
proved version. Osborne was already on shaky financial 
ground, and that turned out to be the coup de grace, 
pushing Osborne into Chapter 11 financial reorganization 
(ie. bankruptcy). Osborne emerged from bankruptcy а 
year or two ago but hasn't been able to make any signifi- 
cant market penetration. 

So why would the people at Atari announce the 1040ST 
and the new 520ST before they could ship them? A com- 
bination of reasons, probably. Conflicting reports continue 
to come in on how the Amiga and the 520ST did during 
the Christmas season, but most sources indicate that the 
Amiga outsold the 520ST. Whatever the actual numbers, 
the 520ST was not the runaway success that many (in- 
cluding myself) thought it would be. That, combined with 
Apples pending announcement of the Mac Plus and the 
lack of a good trade show forum during the spring, prob- 
ably enticed Atari to make the announcement at the 
Winter Consumer Electronics Show in early January. even 
though they weren't ready to ship yet. At that time, they 
were saying "end of January" which was a reasonable and 
acceptable delay. Unfortunately, it's now late February. 
significant editorial coverage of the 1040ST has been ap- 
pearing for a month now—with more to come—and the 
machines still haven't been shipped. I'll wager that 520ST 
sales have dropped off sharply, partly because of the an- 
nouncements and partly because inventories of the "old" 
520ST have been exhausted and Atari is (very understand- 
ably) unwilling or unable to produce more "old" units. 

It would be a shame to see Atari hurt by this delay, espe- 
cially since the 1040ST and the revised 520ST possibly 
represent the best price/performance deals in the history 
of microcomputers. Atari is probably better able to sur- 

(continued) 
Bruce Webster is a consulting editor for BYTE. He can be contacted 
clo BYTE, РОВ 1910, Orem, UT 84057, or on BIX as Pwebster. 
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PROLOG 
APPLIED! 


The FIRST Interactive 
Prolog for the IBM 
and Macintosh. 


PROLOG /i 


A new enhanced Interactive 


Prolog for MSDOS. $ GOSS 


Upwardly compatible 
with PROLOG V and V-plus. 


PROLOG/m 
Prolog for the Macintosh! 
Edinburgh syntax. 

Floating point, i $9995 
math functions. 
THREE GREAT 
APPLICATIONS 


READY TO RUN 
NO PROGRAMMING 
EXPERIENCE NECESSARY. 


NFL X-pert $4995 


Experi system for professional 


football handicapping. 
TOOLBOX, $2995 
Including subroutines ihat speed 
and compress list handling, 
searches, sorts, reversal algorithms. 


TOYBOX $2995 


A collection of games and расе 
that make learning Prolog fun. 


MIX AND MATCH FOR ADDED SAVINGS 1 
PROLOG/i PROLOG/m 'SAVE* 
Interpreter plus... 


Toolbox or Toybox $ 73.95 $109.95 $20 
Toolbox and Toy box 99.95 129.95 
NFL X-pert 99.95 129.95 
NFL X-pert and 
Toolbox and Toybox 
BUY ALL 4 AND SAVE $50 
Applications Only 
Toolbox and Toybox $49.95 
NFL Х-реп and Toolboz or Toybox 6995 
BUY ALL 3 AND SAVE $20 2 
SUITE 126 D 
D DEN CA 


COMPATIBILITY Q 
SOFTWARE INC AS, 483-6513 


Applications fuily 
| mg PHONE WE dict 1-800-621-0852 EXT 468 mm m 


11995 
129.95 


149.95 
159.95 


SS 8&6 


ae ae 


Ver. 20 or later 
512 Macintosh 


compatible with 
Prolog compilers 
and interpreters 
with Edinburgh 
syniax. 


5580 LA JOLLA BLVD. 


PAYMENT ENCLOSED PROLOG/ $809.95 
I^ Eae och FU US PROLOG/m, 98.95 
"7n CHARGE MY. = MasterCard О Vina сосет PROLOG V o { 
1@ Card No. Exp. Dale. dime mE 
1 Signature $ 500 US І 
1000 Cambeen. | 
Mr./ / 
f سد‎ (please perf dui name) Hawaii Air { 
i COD Orders Not Accepted l 
City / State/ Zp 15 day check cleorance 
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vive the sudden drop in sales than Osborne was, but they 
need to get those machines out the door soon: no com- 
pany can survive dramatically reduced sales for long . 
except, possibly, IBM. which reputedly has a few billion 
dollars in the bank. 

Commodore, in the meantime, seems to keep dodging 
the bullet that everyone thought would have been fatal 
by now. The bankers are apparently convinced that a live 
but ailing Commodore stands a better chance of paying 
off its debts than a dead one and that sales of the C-64, 


| С-128. and Amiga are sufficient to keep Commodore alive 


for now. Smart folks, those bankers. The two big problems 
still appear to be lack of software and Commodore itself. 
Little new software has shown up in the past month, 
though a number of companies (like Aegis} claim to be 
on the verge of shipping several titles, and | still don't know 
if a decent word processor is available for the Amiga— 
especially critical because of Commodore's attempts to 
position the Amiga as a business machine. 

Commodore seems to be hurting its own cause by 
throwing up roadblocks for developers. The latest ob- 
stacle: Commodore apparently wants software firms to pay 
$500/product/year for the privilege of putting the Work- 
bench (desktop interface) on their product disks. This 
strikes me as unnecessary and counterproductive, since 
every Amiga owner already has the Workbench. Devel- 
opers can. of course, not put that stuff on their disks and 
just have the users make working copies. like most CP/M 
and MS-DOS software, but it is in both Commodore's and 
the developers’ interest to make things as easy as possible. 

IBM. as always. goes right along being IBM, comfortable 
in its view of the marketplace and its position therein. The 
question is how closely that view corresponds to reality, 
since the clone makers continue to eat away at IBM's 
market share. On the other hand. the real question might 
be whether or not it matters, since for large sections of 
the computer market, IBM has the apparent power to 
define just what reality is, with hordes of analysts and MIS 
managers following in its wake. Still. it was Zenith's por- 
table, not the much-rumored (and still unannounced) IBM 
laptop computer, that won the key IRS contract. And the 
large inventories of unsold IBM PCs and XTs appear to 
be keeping IBM from introducing any new PC systems. Big 
Blue may just have painted itself into a corner. 


PRODUCT OF THE MONTH: MACBOTTOM 
To be honest. | was hesitant about picking the MacBot- 
tom 20-megabyte hard disk as product of the month. I'm 
sure there are Macintosh hard disks that are newer. or 
cheaper, or faster, or have more sophisticated system soft- 
ware. And there isn't much about it that's flashy or ex- 
citing. In fact, in the few months I've had it, I’ve given very 
little thought to it. [ronically, that's exactly why 1 did pick 
it as product of the month: because, day after day. week 
after week, it has quietly. unobtrusively done its job and 
done it very well. No crashes. No bugs. No lost files. No 
lost desk space. No power switches to fiddle with. Easy 
boot-up. Nice utilities. Fast performance. In short, just 
Icontinued) 


Amazing New Advance – 
ments for an Old Friend. | 
ZBasic is an incredibly advanced and | 
powerful BASIC—but—it's still the old BASIC 
you're used to. Instead of spending 6 months of | 
your life learning another complicated language, lat 
ZBasic put your programs inta lightspeed, now! 
(If you know BASIC, you know ZBasic.) 


How Fast is ZBasic? 


Lightening fast. Four years of intense = 


developmant have produced the ultimate BASIC. 
1 generates 


completely obsolete. Just look at these apead 
comparisons. 


10 Rerations of the Sieve from Буа, January, 1983 


Compiler Speed/Interpreter Ease. 

Like a BASIC Interpreter, ZBasic allows you 
io write and execute your programs immediately! No 
messy “Linkers,” “Loaders,” or clumsy “Subroutine 
Packages" like most other compilers. To compile 
and edit, simply type "RUN." Debugging works the 
same as the interpreter, too. Just type "BREAK" or 
"CTRL C" to get back to the edilor. 


Lightning-Fast Compilation. 
ter 


M saya 
"Compi is am ast... rtyping 
"RUN," ZBasic compiles your program at blinding 
spaed—40 lines per second. 


Works the Same on All 
Computers. 

H you're tired of throwing away your old 
programs everytime you switch to a new computer, 
ZBasic Is for you. Source code is portable from one 
computer to another, and since ZBasic uses Device 
Independent Graphics and Disk Fille commands, 
your programs autematically "Adapt" to any other 
computer. And the ZBASIC editor is the same 
on all versions—ragardiess of the computer. 


Einstein Math. 

2Basic offers programmers a math 
package that surpassas anything else In the 
industry! (Yes, ZBasic is even better than 
FORTRAN, PASCAL, MODULA-2 or any other 
language avallable!) You will have up to 54 
digits of user-selectable accuracy at your power. 


"Superb Documentation!" 

“The 387 page ZBasic manual із a model 
of clarity and organization. The documentation is 
superb, solidifying our impression that someone 
worked incredibly hard to make ZBasic a 
benchmark for all other BASIC Compilers." 

PC WEEK, Nov. 12, 1985 


Easy Structure—If You Want It. 

ZBasic helps you "Structure" your 
programs in a way that’s easy and simpla...you 
may use GOSUB or GOTO with names or line 
numbers. Supports multHine LONG IFs and 
LONG FNs. LIST programs with—or without—line 
numbers! ZBasic automatically indents loops and 
structures іп LISTings, too. 


Users Say: : 

‘i Awesome! It's about timel.Great! 

Unbelievable! 7? J.R. CPA 
Seymour, MO 


£i fast, generates stand alone programs, 

requires only modest amounts of memory, has 

outstanding compilation speeds and...was bug 

free and felt salid. And the price ie very 

attractive. ? Bruce W, Tonkin 
COMPUTER LANGUAGE 


íí 7Basic is a powerful offering for BASIC 
programmers. It provides the flexibility of Turbo 
Pascal and the speed of compiled BASIC, all at а 
price that can't be matched. Kudos to Zedcor and to 
all users who make wise decisions to use ZBasic to 
the fullest. Garry Ray 
PC WEEK 


Те bast | have ever seen. | love It] You should 


be proud of this product. 3 R. R. Manager 
Mees, AZ 
и Mind-blowerl Easily the best BASIC I've ever 
seen! ° JD 
Baltimore, MD 


Versions shipping now! 


Bia ci Tz (ish llc (128K & DOS 33) • 
SM Ps AN MA redes 381; 


80200 by wf ZBO only) « 
TRS-80 Mode /3, Model 4/dp* 


| EM E k 
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1-800-482-4567 ....... Support: (602) 795-3996 


rag BASIC EVER! 


ONLY ZBASIC GIVES YOU 


THESE FEATURES: 


= Highlights errore... makes debugging enay! 

« Not Copy Protected 

* Never any Aoyatties or Runtime fees for 
programs you seli. 

a Direct commands (Speeds logic testing like an 
interpreter) 


» Super Single-Step dabug 
* CHAIN with variable passing. (Share all or some 
variables) 


» Create iranaportable subroutines end functions 

= Multiline LONG IF. Mutti-line LONG Ема 
(argument passing) 

» Decimal, HEX, OC Tal or BiNery support. 

= Device-independent Graphics and File I/O, 

» Never бова String "Garbage Collection” 

. ee o a sort source 


» Bulit in "HELP" screens lets you get answers 
fasi. 

+ Long variable name (18 characters) 

* Loops: WHILE-WEND, DO-UNTIL, FOR-NEXT- 


a Serial Port and Modem support 
è rr losd you i ا س‎ ١ 


30 day money-back guarantee. 
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Compatibility 
without 


Compromise!! 
——PC/AT, XT Compatible — 


about everything | want out of a hard disk, and all done 
so well that | take it for granted . . . or, at least. I will until 
| have to send it back and suddenly do without. 

The MacBottom (built by Personal Computer Peripherals 
Corporation) sits underneath the Macintosh. It has the 
same "footprint" as the Mac; that is, it takes up the same 
amount of desk space. It's about two inches high, which— 
by adding that much height to the Mac—only serves to 
make the screen easier to see. It plugs into either the 
printer or modem port. If the printer port is used, the Mac- 
Bottom will act as a printer buffer. You never have to turn 
the MacBottom on or off; instead, it senses (through the 
RS-422 port) whether or not the Mac is on and turns itself 
on or off accordingly. As most (all?) hard disks do, it makes 
some noise, but not an objectionable amount. It has a 
small, pleasantly green LED on the front that blinks dur- 
ing disk access (just so that you know it's doing some- 
thing). The unit | have holds 20 megabytes; a 10-megabyte 
version has been available but is being phased out. 

Since there is no way (at least none | know of) to boot 
off a hard disk connected to one of the serial ports, you 
do have to use a special boot disk to start things up. How- 
ever, the boot-up program is smart enough to make a user- 
defined volume on the hard disk the default (start-up) 
volume and to eject the boot disk, leaving you with a hard 
disk-based system and no dreary floppy disks lying about. 

MacBottom comes with MB Utilities. The boot-up pro- 
gram installs an important utility, the MacBottom Panel. 
as a desk accessory. You'll use this utility most often. As 
such, it is the easiest to access. It lets you "insert" (mount) 
or "eject" (dismount) volumes at will. It also shows any 
print buffering in progress and allows you to flush the buf- 
fer if desired. Three other MacBottom utilities let you 
create and delete volumes, change their size, change 
(without rebooting) the default volume, change the size 
of the printer buffer. and modify the boot sequence (which 
volumes are to be mounted. which one is the default. 
which port to use). Volumes do not automatically grow 

(continued) 


(JOUR! 3) Flopoy Drives 
and Har wi Controller. Card 


ш 1 Serial cu 1 Parallel Card 
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é File Bio 
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Figure 1: The Create & Grow Volumes Utility of MB Utilities. 
You can allocate and deallocate space for a volume 400K-byte 
chunks at a time. These chunks are shown as little floppy disks. 
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UNIX" 


T " | 
W » А 
Lag. E aL Li 
5 В =] 
d yt je E | 


VER FOR PEOPLE WITH 


- BIGGER THINGS IN MIND. 


You know what UNIX™ System V 
can do. 

But now you don't need a mini to do 
it. The AT&T UNIX PC puts room-size 
computing power right on a deskto 

Its Motorola 68010 chip, 10 MHz 
clock speed and up to 
with virtual memory support and inter- 
nal hard disk options from 10 to 
67 MB—give you 75% of the power of 

a VAX* 11/780. 

For only 7% of the cost. 

Development tools? The AT&T 
UNIX PC puts you in a UNIX System V 
environment complete with system util- 
ities, be ne P compiler and 68010 
assembler. or ee u get the 
full range: C, Cobol, Е 
BASICand the rere rformance 
suite. Not to mention C-I igh per 
INFORMIX and sort/merge for 
database development. 


"МАХ and VT 100 are trademarks 


Al, with the convenience of built-in 
text editors, debuggers and graphics 
tools, including the GSS Virtual 
e ioiai k 

and downloading your wor 
from minis or mainframes is easy. 
Thanks to the standard internal 300/ 
1200 bps modem, RS-232 port, VT 
100* terminal emulation software and 
optional 3270 terminal emulation, You 
also gét two jacks for phone lines and 
built-in communications software. 

All of which make the AT&T UNIX 
PC ideal for ongoing voice/data com- 
munications and remote acoess to 
shared corporate databases. 


ONE OF THE COMPUTERS 
WITH THE FUTURE BUILT IN. 


Even with all its available 
and storage options, the AT&T UNIX 
PC still has room to grow. With three 


of Digital Equipment Corporation. °*LPI is a trademark of Language Processors, Inc. 


1C-ISAM and INFORMIX are trademarks of Relational Database Systems, Inc. © 1986 АТАТ Information Systems. 


expansion slots and the ability to con- 
nect up to seven serial devices. 

Because when you have big ideas, 
accommodating them shouldn't be a 
big deal. 


To find out about the AT&T UNIX PC and our 
SPECIAL LIMITED TIME OFFER 
call your AT&T Account Executive, authorized 

AT&T supplier or 1 800 247-1212. 


(i 


AT&T 


The right choice. 


AT LAST: Professional 
Typesetting Capability 
For PC Users 


With PC ТЕХ '" — the best-selling full 
implementation of Professor Don Knuth’s 
revolutionary typesetting program ТЕХ. 


FINEST Typeset Quality Printing From: 
dot matrix laser phototypesetter 


Qil +. Gin 

Gq, «+. gn Ба e 
". : ^ & * dr 
e a : —oo 

Gm1 а ээ C m ту 


WIDEST Range Of Output Device Drivers: 


e Epson FX, LQ e HP LaserJet* 

e Toshiba e Apple Laser Writer 

e Corona LP-300* e APS-5 phototypesetter 
e Screen preview, with EGA or Hercules card 


MOST COMPLETE Product Offering: 


PC ТЕХ (not copy protected) includes the following: 

e Our specially written PC TEX Manual, which en- 
ables you to start using ТЕХ right away. 

e Custom “macro packages” that provide formats 
for letters, manuals, technical documents, etc. 

e The IATEX document preparation system, a full- 
featured macro package for preparing articles, 
books, reports, etc., and ЃТЕХ User's Manual. 

e Ам5-ТЕХ, developed by the Amer. Math. Society 
for professional mathematical typesetting. 

Site licenses, volume discounts, and interfaces to 
PC Paintbrush, PC Palette, FancyFont and Fontrix 
are also available. 


PRICED FROM ONLY $249.00! 


(Printer drivers and interfaces additional.) 


Laser printer, 
fonts & software 


from $2995.00 


For IBM PC/XT, AT or compatible, DOS 2.0 or higher, and 
512K RAM. Hard disk required for printer drivers and fonts. 
*HP LaserJet and Corona require additional interface boards. 


For more information call or write: 


Personal ТЕХ, Inc. 
20 Sunnyside, Suite Н, Mill Valley, CA 94941 (415) 388-8853 
This ad, with space for the photograph, produced by PC ТЕХ. 
Typeset on the Epson FX80, the Corona LP-300 laser printer, 
and the Autologic APS-5 phototypesetter. 


ТЕХ le a Lrademark of the American Mathematica! Soclaty. Manufac- 
turers’ product names аге trademarheg of individual manufacturers. 
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and shrink: instead, you allocate space in 400K-byte 
chunks, shown as little floppy disks (see figure 1). Also. 
shrinking a volume will cause the files thereon to be lost. 
since there is no clean way of “compacting” the volume 
before lopping off chunks of it. 

This isn't as convenient as systems that handle all this 
automatically, but I've had no directory or file problems— 
nothing lost—so | can't complain. Besides, you can in- 
crease the size of a volume without affecting the files, and 
that's usually what you want to do anyway. One other func- 
tion of the utilities: You can lock or unlock the Finder on 
a given volume. If you lock the Finder on the default 
volume, it will remain the default volume, even if you use 
applications on other volumes and those volumes have 
their own copies of system files. If you unlock the Finder, 
when you run an application on another volume, the Mac 
operating system will select that volume as the new default 
(provided the system files are there as well). 

The backup program, MB Backup. is intelligent and easy 
to use. You can back up an entire volume, just files that 
have been changed since the last backup. or files of your 
own choosing. lf you select the entire volume option, Back- 
up prompts you to put in and label as many disks as are 
needed, since the contents of a given volume probably 
won't fit on a single 400K-byte disk. As Backup fills each 
disk, it ejects the disk and asks for a new one. If the disk 
is unformatted, Backup automatically formats it for you. 
My only quibble is that for each file it copies to the floppy 
disk, it puts up a box on the screen with the filename in 
it, then erases the box when the file has been copied. A 
lot of time is spent erasing and redrawing this box. | would 
have preferred the box to remain and just the name of 
the file to change or—better yet—that the names of the 
files being copied should form a scrolling list. 

The changed files option lets you update the disks that 
form a complete volume backup by saving out (to the 
appropriate disk) just those files changed since the last 
backup. The selected files option, as you might guess, lets 
you scroll through a list of all the files on that volume and 
select which ones are to be saved onto the disk. 

Backup has three restore options. If a file being restored 
already exists, a dialog box prompts for an overwrite/skip/ 
cancel decision; if the file is in use, the options are just 
skip and cancel. This lets you restore to the volume in use. 
that is. the default volume. One important fact to be aware 
of: The files backed up on a floppy disk are special "MB 
Backup documents" and can be restored to normal for- 
mat and use only by the restore options. 

Another utility included with the MacBottom is Floppy 
Copy. which uses available disk space to speed duplica- 
tion of floppy disks. This is intended primarily for single- 
drive systems and does a single-pass copy in around 1 
minute 45 seconds. It does this by copying the source disk 
onto the hard disk itself, then writing the disk "image" 
onto the destination floppy disk, doing any initialization 
or formatting necessary. Having done that once, it asks 
if you want to make another copy of that same disk and 
will format and write a new copy of the disk in a little more 
than a minute. 
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lam pleased with the MacBottom hard disk. It does what 
| want it to, and it does it well and (to date) with no failures, 
problems, or glitches. The folks at PCPC assure me that 
it works fine on the Mac Plus and that they have a new 
system software release to support Apple's Hierarchical 
File System: | may have a follow-up on that in a month 
or so. At $1595, MacBottom is a bit pricey, but if you're 
interested in worry-free. thought-free hard disk usage. it's 
worth it. 


DASCH RAM Disk 

If. on the other hand, you're more interested in speed than 
in storage space, you might want to look at the DASCH 
(disk acceleration/storage control hardware) external RAM 
disk from Western Automation Laboratories Inc. Now. 
RAM disk software for the Macintosh is nothing new, but 
this is an actual external box that—like the MacBottom— 
connects to the printer or modem port and looks to the 
system like an extra disk drive. Also. like the MacBottom. 
it can double as a printer buffer. It has its own external 
power supply, so you can crash or turn off the Mac without 
affecting what's being stored on the DASCH. Unlike Mac- 
Bottom. the DASCH is not made to fit under the Mac. Its 
dimensions аге 74 inches wide by 9 inches long by 2 
inches high, and it must be placed either on top of or to 
the side of the Mac. It comes in three versions: 500K. 
1000K. and 2000K bytes (the prices are $495, $795, and 
$995); the smaller versions are upgradable to the larger 
versions for the difference in price plus 10 percent of that 
difference. 

The start-up program, Start, will automatically copy files 
from the boot disk (or any other disk) to the DASCH. after- 
ward selecting the DASCH as the default volume and eject- 
ing whatever disk is in the drive. Again, like the MacBot- 
tom, this makes the start-up process relatively painless. 
Even more interesting is that the DASCH remembers what 
disks its files came from. If you then run the Backup util- 
ity that comes with the DASCH. you'll be prompted for 
each disk, and the appropriate files will be copied out. 
Another program, Configure, lets you modify Start in all 
sorts of ways: which port to use, whether or not disks other 
than the start-up disk are to be copied, whether or not 
existing files on the DASCH should be overwritten by their 
counterparts, and so on. 

The DASCH is fast, easy to use, and can save lots of time. 
While my experience with it hasn't been quite as flawless 
as with the MacBottom, the few problems I've experienced 
have been minor and were easily dealt with. My only real 
criticism is the lack of a battery backup to protect against 
power drops and outages. Aside from that, | really like 
the DASCH. 

One interesting problem I've had with both the DASCH 
and the MacBottom deals with restoring files previously 
backed up (or, in the case of the DASCH, copying files 
onto a "blank" RAM disk). If those files were originally 
in folders, they end up in folders on the destination 
volume. Unfortunately, those folders are unnamed (literal- 
ly: “Unnamed #1; etc), and they overlap with icons of 

(cantinued) 
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SUPER DISCOUNT WHOLESALER 


BTE COMPUTERS, INC. 


ZENITH 148... 
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-$ 
=A $ 20 MEG Seagate Hd w/Cnt... $ 44B 
10 MEG Irwin Tape Back- "Up... 5 448 


CITIZEN - 

EPSON FXB5... LEI ы 
OKIDATA 182 8 

IBM Printer Cable (Hi Quality)... 

DAISY Laser Printer it $2088 
APPLE 2 «or 2e a 

NP Laser Primer... 

OTHER PRICES 


INTRODUCING THE NEW SUPER SPC ‘KT PORTABLE KIT 


FITS ANY ІВМ, PC, XT or APPLE Il + , ПЕ or (AT - CALL) COMPATIBLE MOTHER BOARDS 


UR PRICE SLASH 


3 DISK DRIVE S 

a TTL or COMPOSITE (AMBERIGRE EN) 

• HARDWARE Н 

• POWER ON INDICATOR 

* KEYED POWER S 

* AUTOMATIC BRIGHTNESS CONTROL 

• EASY TO ASSEMBLE 

INCLUDES: 

* 9" HIGH RES. MONITOR 

* 135 W, SWITCHING POWER SUPPLY 

* KEYBOARD 

* ABS CASE, ACCESSORIES, MOUNTING 
HARDWARE, ASSEMBLY MANUAL, 
UP TO 6 EXPANSION SLOTS 


он\ү.............. nhe es .$398 


SUPER SPC-AT 
TOTALLY IBM AT HARDWARE & SOFTWARE COMPATIBLE 
MOTHER BOARD 
DD? COPROCESSOR (OP EE DONA ORIVE FORMATTED ACCESS 
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e SUPER AT KEYBOARD............. SEAIC 40 
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SUPER COMPATIBLE PC-KT MOTHERBOARD 


TOTALLY IBM XT HARDWARE & SOFTWARE COMPATIBLE 
* 258K MOTHER BOARD (OK) SPECIAL THIS MONTH ONLY! 


5151 КЕҮВСААСО...................... $88.00 


W PE 
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e SERIAL C -$ XT CASE (Flip Top).................... $48.00 


« GAME PORT ADAPTER. 135 WATT XT 
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* Joystick Il + or Hte 
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ы 55 „..-.$6]68 © Hall Height Disk Drives (i+ orlip.$118 
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DARE TO COMPARE! 


IBM® PC/XT-COMPATIBLE 
COMPUTER SYSTEM 


COMPARE OUR SYSTEM COMPONENTS TO OTHERS & SAVE! 
OURS THEIRS 


-25K Memory included -Only 128K ar OK 

-150-Wall! Power Supply — -135-Watt unit 

-Monochrome Graphic -wio Graphics or Print 
Printer included capability 

-Name-Brand Disk -Brand XYZ, "Mama- 
Drivas such as TEAC san," or worse 
A QUME 

-MAGNAVOX High- 
Resolution TTL Monitor 

~Full Warranty on all 
products: 1 yr. Warranly 
on boards, 2-yr. on 
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Multifunction Board 
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ACCORDING TO WEBSTER 


Benchmarks that | ran 
on different mass storage 


devices showed an 
interesting correlation 
between speed and fragility. 


files already on the volume. Furthermore, when you open 
the folders on the DASCH. the icons inside are widely scat- 
tered, requiring (at least) a "Clean Up" command to get 
things straightened out. The clue seems to be in how the 
desktop file is created or restored. If you're doing a 
Restore command on the MacBottom. answer "yes" when 
it asks you if you want to update the desktop file. Of 
course, if you have folders already sitting on that volume, 
they'll end up being unnamed, and special icons may be 
lost. All in all, it points to some inadequacy in the utilities. 
the Mac operating system. or both. 


MASS STORAGE COMPARISONS 

Just to compare the relative speeds of different mass 
storage devices. | ran a set of "benchmarks" consisting 
of performing typical user actions: copying a file, duplicat- 
ing a file, opening an application, opening a document 
(by double-clicking it), and exiting back to the desktop. 
| used Microsoft Word (version 1.00), which fits the bil! 
nicely because of its size and popularity. Note that all tests 
were run after having opened Word a few times, so that 
it no longer checked for the master disk. 

The tests were run on a standard 512K-byte Mac, except 
for the internal RAM disk, which was run on a Levco 
Monster Mac (2 megabytes) using Assimilation Process's 
Mac Memory Disk software. For that test, | sized the RAM 
disk so that only 512K bytes of application memory was 
left, so that there would not be an "unfair" advantage in 
copying files. All tests were run under Finder 4.1; both 
Macs had the old (64 K-byte) ROMs and single-sided (400K- 
byte) drives. The hard disk was the 20-megabyte MacBot- 
tom, and the external RAM disk was the I-megabyte 
DASCH. 

Part of what made the timings so difficult was their 
variability. Generally, times tended to get better when they 
were repeated with few or no actions in between. For ex- 
ample, repeatedly opening a document, then exiting back 
to the desktop, tended to yield the best time for both ac- 
tions. However, the times didn't always keep going down: 
they would occasionally jump back up by a second or two 
(or more]. 

A few interesting features of Word showed up as well. 
For example, the time to open Word on a two-drive floppy 
disk-based system is shown as 12.4 seconds. That was 
with disks in both drives. If | removed the disk from the 

(continued) 
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ACCORDING TO WEBSTER 


Е Ee 


Table 1: Some comparative times indicating relative performance of different types of mass storage on the Macintosh. The file used 
is Microsoft Word (version 1.00) and is 125K bytes. The document is the Memo file included on Word's master disk. The figures 
in parentheses are normalized times that tell you how much faster the internal RAM disk is than the other means of storage. 


External RAM Disk Internal RAM Disk 


Floppy Disk (single-sided) Hard Disk (MacBottom) (DASCH) (Assimilation Process) 
Copy File trom Floppy 35.0 23.6 13.2 7.9 
Duplicate File 16.9 9.2 43 0.7 
Open File (application) 12.4 7.9 5.2 5.0 
Open File (document) 23.6 10.6 6.8 . 64 
Exit to Desktop 29.0 11.6 6.8 4.7 
Combined Time 87.6 45.8 26.8 19.0 


(copy, open doc, exit) (4.6) (2.4) (1.4) (1.0) 


external drive but left the drive connected, the time in- that moves the heads off the disk. then reboots the system: 
creased to 20.6 seconds. If | then disconnected the exter- you should select this before turning the Mac off. | would 
nal drive, the time remained about the same (ie, around be happier with a design that didn't require this shutdown 
20.5 seconds}. However, no such variation occurred with step, but the MacBottom has survived power glitches and 
the other configurations, except that the time to open many power-downs without the Shut Down, so it doesn't 
Word increased somewhat the first few times it was appear to be overly sensitive in this area. As for shocks 
opened with disks in the drives. Strange. or movements, the under-the-Mac location does a great 
The timings, found in table 1. confirm what you'd job of preventing accidental bumping or jostling. 
suspect: Internal RAM disks are faster than external RAM Floppy disk drives are the heartiest form of mass storage 
disks (though not by much), which are faster than hard (except, of course, for cassette tape, which we can safely 
disks, which are faster than regular floppies. The last row ignore), least affected by crashes and other physical events. 
in the table—Combined Time—adds together the first, What few floppy disk problems I've had are related 
fourth, and fifth rows to give you a feeling for just how primarily to software (usually operating system) errors dur- 
these time differences can accumulate. ing reads and writes—and those will affect all forms of 
The interesting correlation here is between speed and mass storage equally. Of course, the floppy disks them- 
fragility. An internal RAM disk is the fastest form of mass selves can be physically damaged. but the advent of the 
storage, but it's also the most vulnerable. Files can be ir- 3%-inch not-so-floppy disk has done much to eliminate 
reparably lost or damaged by power glitches, system those dangers. (A friend of mine, Matt Yuen, once put an 
crashes, or even programs that run amok. Апа, of course, address label and a stamp on a 3%-inch disk and dropped 
if you turn the machine off without saving all your files itin a mailbox. It arrived at its destination in working con- 
to more permanent storage, they're gone for good. Some dition, with all data intact.) 
firms are developing software to preserve the contents So which is best for you? Well, that depends upon what 
of RAM in case of a system crash, allowing you to doa you want and how much money you have to spend. These 
"warm" boot and still find the RAM disk and your files four options are not mutually exclusive: as | type this, the 
there, but that's no help against the other dangers. Mac at my left shows on its desktop three hard disk 
External RAM disks shouldn't be affected by system volumes, a floppy disk volume, and two RAM disk 
crashes, rogue programs, or turning the computer off. volumes, one internal and one external. My personal 
Power glitches and outages can still cause a problem. preference would be a 1- to 4-megabyte Mac with a 
though, unless the RAM disk has some sort of battery 20-megabyte hard disk and running an internal RAM disk. 
backup. As mentioned, the DASCH unit І have has no bat- On the other hand, if you have a lot of Macs in a network 
tery backup, though the folks at Western Automation claim sharing a hard disk. giving each Mac an external RAM disk 
to be working on one. would improve performance of each workstation while 
Hard disks shouldn't be affected by much of anything, reducing susceptibility to crashes and (with battery 
but, unfortunately, they are. Power glitches at the wrong backup} power glitches or failures. 
time (e.g., during a write operation) can cause problems, 
as can turning off the computer at the wrong moment. WRAP-UP 
Physical shocks or movement can also affect them. caus- Next month, І will continue my attempt to catch up with 
ing the dreaded head crash, where the read/write head of the backlog of new products. І may also start a follow-up 
the disk drive actually touches the surface of the disk itself. on last month's 68000 benchmarks, giving timings com- 
The MacBottom has some protection against both prob- paring different compilers on the same machine. But no 
lems. The desktop Special menu has a Shut Down option promises. Until then, I'll see you on the bit stream. m 
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(continued from page 24] 

Let me describe some of the specific 
problems, such as the one with overlap- 
ping windows. This occurred specifically 
with small windows that had completely 
disappeared behind larger windows. There 
is an "under" menu selection to bring out 
hidden windows, but the mouse must be 
positioned over the hidden window, which 
is hard to do and rather frustrating. There 
are much better ways to do this. Overlap- 
ping windows represent sheets of paper 
lying on top of each other. The way one 
looks for hidden papers is to move the top 
papers. This suggests a simple solution: 
Move the top window to the bottom and 
thus uncover the hidden windows. 

The window-frame moving algorithm 
follows the mouse while continuously 
flashing or painting the entire frame in 
white, which presents another problem. 
Since it takes a noticeable length of time 
to paint the frame, it is impossible for the 
system to follow the mouse with accept- 
able speed. The flashing effect is unpleas- 
ant, and in larger windows it deteriorates 
into nauseating waves of white. A simple 
rectangular outline is fast and adequate. 
as demonstrated by the Macintosh and 


LETTERS 


a number of other systems. 

The Smalltalk-80 documentation is far 
from adequate. The system is not self- 
explanatory. Despite heavy use of the "ex- 
plain" tools and the various books and 
manuals, figuring out what classes and 
their methods actually did was a frus- 
trating experience. 

On the other hand. the power and ele- 
gance of the documentation tools is quite 
impressive. Perhaps someone mistakenly 
thought that automatic documentation 
might make up for a lack of standard 
documentation. The fact is, Smalltalk re- 
quires documentation every bit as much 
as any other large system, and perhaps 
even more so because Smalltalk is 
dynamic. The Smalltalk books are ex- 
cellent, but the nature of the system 
demands far more internal reference 
material. 

| find it surprising that graphics are so 
little used for documentation. Smalitalk-80 
suffers from a lack of graphics tools in 
general and is desperately in need of 
painting and drawing facilities along the 
lines of MacPaint and MacDraw. The exist- 
ing paint facility is too slow and cumber- 
some for any significant work. With basic 


graphics tools. it would be possible to add 
graphic documentation tools, which in 
turn would make high-quality internal 
documentation possible. 

After years of work with various low- and 
high-level systems. | am quite used to 
working with poorly documented ones. 
There is no doubt that much of Small- 
talk-8O is better documented than the 
average system. What is different, though, 
is the dramatic contrast in relative qual- 
ity of various parts of the system. The text- 
oriented documentation tools are out- 
standing. but the documentation itself is 
poor. Smalltalk is a graphic system, but 
graphics are used only minimally for docu- 
mentation. When a system has so many 
fine components, any flaws stand out. 
Smalltalk-80 did make me more produc- 
tive: possibilities were opened that | would 
not have considered otherwise. Yet. | 
should have been even more productive. 
The flaws were so much in evidence that 
using Smalltalk was not the enjoyable ex- 
perience it should have been. Such a sys- 
tem is unlikely to enjoy any significant suc- 
cess with a wider audience. 

|. GANAPATHY 
Vancouver, British Columbia, Canada 
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CHAOS MANOR MAIL 


Conducted by Jerry Pournelle 


CREATIVITY OR STRUCTURE? 
Dear Jerry. 

| couldn't help writing after reading the 
letter to you in the March BYTE ("Lan- 
guage.” page 293). As best | can tell, 
David Suits and you share the view that 
the balance between creativity and struc- 
ture in programming leans more toward 
creativity than structure. Both of you seem 
to find that structure is at least as much 
of a burden as it is an aid. Truly, with no 
offense intended. this makes no sense to 
me—and | suspect at least a few others 
feel the same. After some thought. J think 
| have the real answer to the creativity/ 
structure debate. 

When | read the letter, | considered how 
| might make the light of reason dawn on 
both of you. Now | am sure that | cannot. 


Princeton monitors 


| am convinced that my best arguments 
in favor of structure (as embodied in my 
favorite language. Modula-2) would make 
only a little sense to you. It could not make 
sense because | claim that structured pro- 
gramming provides exactly those benefits 
Mr. Suits claims for his approach. 
There must be at least two different 
kinds of programmers іп the world. I dont 
mean good ones and bad ones. The dif- 
ference is not one of skill, but of approach. 
Some prefer a structured approach, and 
some prefer a fluid approach. Since | find 
the structured approach the only reason- 
able way to program. [ cannot imagine 
why anyone would willingly suffer under 
the anarchy of fluid programming. No 
doubt. | seem to Mr. Suits to be willing to 
go through my programming life wearing 


the straitjacket of structure. (I refer to 
David Suits because | have his letter 
before me. although | also remember your 
article ("Come to the Faire" July 1985). 

| think | see this difference between our 
two camps most strongly in Mr. Suitss use 
of the term uncreative to describe those of 
us who thrive on the structure of Pascal 
and Modula-2. | resented the use of such 
a pejorative term when | first read it. but 
| suddenly realized that І was thinking of 
equally pejorative terms to describe the 
approach to programming that Mr. Suits 
advocates. | think we're dealing with a 
relative issue here. 

I'm not alone in thinking the only real way 
to program requires structure. | work with 
people who love Modula-2. To us, the 

(continued) 
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structure built into Modula-2 lets us ex- 
press our creative ideas more quickly, 
make modifications more easily, and avoid 
details that detract from the problem at 
hand. David Suits (and the people who 
feel as he does) expresses exactly the op- 
posite experience when working in a 
highly structured language. 

I'm almost sure that this is a never-the- 
twain-shall-meet issue. The only remain- 
ing question is to decide whether it's a 
matter of nature or nurture. (This could 
take a few hundred years!) 

| want to go on record as coming down 
on the nature side: | think preferences in 
approach to programming are due to 
temperament more than to whatever tradi- 
tions are passed down to us or the long- 
term consequences of first experiences. 
| first learned BASIC and then dabbled in 
FORTRAN. My first experience with 
ALGOL was a great relief; | had found the 
language I'd been wanting all along with- 
out knowing it. Now, although | get along 
all right in Pascal. | like Modula-2 best. 

It is possible that appreciating structure 
is an acquired taste and that enough ex- 
perience with it might change the mind 
of some of Mr. Suitss camp. This is the 


CHAOS MANOR MAIL 


common assumption of people in the 
structure camp, but | suspect they may be 
dead wrong. Proponents of both camps 
may be speaking only to those who 
already agree with them. 

For instance, in the March issue you say 
you still use BASIC for much of your work 
in spite of expressing an affinity for 
Modula-2. | have a friend who may be a 
more extreme case. he programs in BASIC 
and then converts to Pascal. BASIC is his 
working language. but he likes the speed 
of Pascal. My friend also finds Modula-2 
attractive, but he plans to continue devel- 
oping in BASIC and then translating into 
some other language. 

| simply could not function that way. | 
would not dream of using BASIC for more 
than 25 or 30 lines of code (and would 
prefer to never be stuck with using it]. ! 
just cant follow BASIC. Unlike you, 1 would 
never choose BASIC over Modula-2. Al- 
though ! am willing to allow that other fac- 
tors are involved. part of that difference 
in the way you and | operate seems to be 
a matter of temperament. You and | both 
profess a liking for Modula-2. but that lik- 
ing means quite different things to the two 
of us. 


By the way. І think the analogy to the 
writing process that you presented in july 
1985 ("How Do We Really Do It?" page 
322) was quite apt. | didn't agree with the 
conclusions you drew with regard to pro- 
gramming: now that I think about it, | don't 
approach writing in the way you described 
either. (Writing is my profession, too.) 

It seems clear to me that different ap- 
proaches to programming can be at- 
tributed (at least in part) to temperament. 
This suggests that particular programming 
languages are best suited to particular pro- 
grammers, not to programming per se. 

JOHN M. CRAIG 

Technical Support Specialist 
Modula Corporation 

Provo, UT 


You've misunderstood, which is prob- 
ably my fault. First: 1 don't do much pro- 
gramming any longer. I'd very much like 
to, and now that I‘m not fleeing carpen- 
ters every couple of days, | may have time 
to; but until then, any programs і do аге 
very much in the quick-and-dirty cate- 
gory. Often they can be tacked onto a 
structure I've already written: and since 

(continued) 
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those are mostly in CBASIC. | can either 
take time off to convert everything to 
Modula-2 or continue with CBASIC. 1 
haven't бте to make the conversions. I 
very much wish i did. 

Second: it's only recently that there 
have been Implementations of Modula-2 
that provided an endurable program- 
ming environment. When ! had the Lilith 
here—alas, your company has reclaimed 
it—it was a snap to do programming in 
Modula-2. Given that kind of environ- 
ment where the machine manages all the 
gory details, you can be quite creative: 
but, alas, most people in the micro world 
find that structured programming re- 
quires that we keep track of some pretty 
onerous details by hand. 

Lately 1 find myself more a moderator 
than a participant in language debates. 
Programming is fun, and 1 try to keep 
track of what's going on. But until | have 
more time, I'm likely to remain a mod- 
erator. Alas.—Jerry 


CAVEAT EMPTOR 
Dear Jerry, 

The trouble with Pournelle’s law (Feb- 
ruary Chaos Manor Mail, “Know Your 
Dealer,” page 315) is the assumption that 
the average home computer buyer can find 
a vendor whose staff knows anything 
about computers. much less a vendor with 
more expertise than the purchaser. The in- 
dustry may have been started by hobby- 
ists who understood every solder joint, but 
it has long since been taken over by busi- 
ness types whose idea of “long term” is 
90 days and whose idea of “technical” is 
the copious use of buzzwords (note that 
1 said use, not understanding!). The in- 
dustry is now dominated by mass mer- 
chandising operators, many of whom are 
snake oil salesmen. So even if you find a 
store with knowledgeable personnel, you 
may have serious problems. 


CHAOS MANOR MAIL 


My advice to a new buyer is to adopt 
an attitude of caveat emptor. More con- 
cretely, do all the following: 


Learn about the hardware and software 
before you do anything rash. 

If you somehow find an honest and com- 
petent dealer, stick with that dealer: it's 
cheaper than mail order in the long run. 

Pay by credit card (not debit card); this 
will give you certain legal rights you will 
not have if you pay by check or cash. If 
you can arrange for the purchase to be 
legally considered a mail-order transac- 
tion. you can get the USPS to help you if 
you are sold a lemon. 

If you don't have a trustworthy dealer. 
order from the cheapest source you can 
find: You probably won't get any mean- 
ingful support anyway. The well-known 
and high-priced manufacturer will swindle 
you on service as cold-bloodedly as any- 
one else. But forget the Brand X product 
that is not serviced by any independents. 

Read the instructions. Follow them, even 
if you know "shortcuts." You can always 
burn out your motherboard later, if the 
need arises. 

Order all available documentation. Yes, 
| know it's expensive; so is not having it 
when you need it! 

If a dealer proposes a package. ask for 
a demonstration that will show if all the 
pieces work together. If the dealer starts 
to tell you that the "ABC 666" monitor is 
“Just the same" as the "XYZ 456." that "1 
don't have this but do have that," that a 
certain printer is equivalent to another. or 
tries any other substitution, walk out. If 
you don't. you will learn more than you 
ever wanted to know about the Tower of 
Babel. 

Ask somebody who owns one, especial- 
ly if that person is dissatisfied. Get into 
a BBS and ask about skeletons in the 
closet. 


Find out what the vendor means by 
"compatible": it may not be what you 
mean. 

Get it in writing. Make sure that you in- 
clude all representations made by the 
dealer and that you specify both a full re- 
fund and a penalty for delay. But don't ex- 
pect the dealer to stand behind claims 
made by the manufacturer: The dealer 
cant afford to and has no control over the 
manufacturer's flackery anyway. 

Don't buy any copy-protected software. 
It will interfere with backup: it will cause 
you problems if you go to a faster ma- 
chine, a faster disk, or a faster clock on 
the same machine. It may even give you 
grief just for installing a new version of 
your operating system. 

Beware of terms like “high-res”: They аге 
just so much snake oil. In practice, "high- 
res” means "the resolution offered by 
what | am pitching.” Metz's law states: “If 
it's really high-res, the manufacturer will 
tell you what the resolution is: if numbers 
arent given, the manufacturer is ashamed 
of them." Practically, anything less than 
640 by 200 in color or 720 by 350 in 
monochrome is suitable only for 
masochists. 

Consider your intended use. then evalu- 
ate the trade-offs of resolution versus 
number of colors versus speed. Also con- 
sider the relative importance of horizon- 
tal and vertical resolution for your appli- 
cation. 

Don't equate a requirement with a pro- 
posed solution. For instance. you do not 
require a mouse. but you may require the 
ability to point at data and to drag it 
around the screen. A mouse is a solution, 
but so are other methods. Identify all solu- 
tions, then select the one that best fits 
your needs and budget. The first solution 
proposed by a vendor will be the one that 
best achieves the vendors objectives, 

(continued) 


NEW! DEVELOPMENT SYSTEM ===: 


ORION Universal Development Laboratory 


instruman 


|н РЁ BIT ifi CIRCUIT EMULATO 


Up to 128K bytes of EMULATION ROM 
allows you to make program patches 
instantly. Since the target ROM socket 
connects data and address lines to both 
the analyzer and the emulator, no 
expensive adaptors or personality 


modules are needed. 
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мАг", Fi BUS ETATE hr zs 


The powerful BUS STATE ANALYZER 
features four-step sequential triggering, 
selective trace, and pass and delay 
counters. Symbolic trace disassemblers 
and debuggers are available for Z-80, 
8048, 6500, 6800, 8031, 8085, 2-8, 1802, 
8088/80188, 8086/80186, 68000 & more! 


Value-rich, low-cost UniLeb JI Universal Development 


Laboratory turns your IBM PC or look-alike into а 


complete Development e Supports more than 
120 FOS ypes! 


2 7 


mbyt 4 Ж. + 2 hir =й eke 


Bonus! Built-in PROM PROGRAMMER 
and STIMULUS GENERATOR. 
Call today, toil free 1-(800) 254-8500 or 
(415) 361-8883 (in CA) 
702 Marshall Streei 
ORION Redwood City, CA 94063 USA 


Inquiry 249 


Princeton 
is the best choice 
in PC monitors. 


When you're looking for a personal 


computer monitor, look 


Princeton Graphic Systems. Our 
growing family of high quality 


and more personal computer 
owners every year. 

For the very best in PC monitors, 
the choice is clear: Pick the com- 


cated business graphics or 
number-crunching a financial 
spreadsheet. That's why Princeton 
is number one in the minds of more 


al 


personal computer pany that's at the 
monitors delivers top. Princeton 
compatibility, Graphic 

brilliant colors, systems. 

high resolution, 


and dependability. 
Whether you're 
designing sophisti- 


HX-12E. Our EGA- SB-12P. Top-of-the-line HX-12. High resolution RGB SR-12. Super high resolu- MAX-12. High resolution HX-9/HX-SE. Compact nina- 
tible monitor analog color Wag color monitor with .31mm tion RGB monitor with a amber monitor. When used inch high resolution RGB 
vivid Colors. features ultra high resolution dot pitch ne уш pel «31mm dol pitch. Compati- — with an IBM-compalible monitor. Perfect for worksta- 
Sha teram graphic (640 x 480). 4,096 colors digas ble with Sigma Designs Col- — monochrome adapter tions where Space is at a 
displays. The finest dot for superb phics. The Color Monitor (6153) or 400 board and others. delivers 720 x 350 resolu- premium. Both feature à .28 
pitch (.28mmj of any IBM- finest dot (.26mm) of Nonglare screen. Voted Gives you 400 lines оі tion. With an IBM- dol pitch and an etched dark 
compatible enhanced any PGC-compatible "Best in the World" two resolution. Nonglare screen. — compalible color adapter, glass screen. Ег 
„ү at sal مھ‎ Screen. monitor. Laminated nonglare years running in PC World's 640 x 200 resolution wih 15 nomic features tike 3 built- 
eee ; "World Class PC Contest’’ shades of amber, The in titt/ swivel base, non- 
М. 's" Enhanced Graphics monitor automalically ad- glare screen, and а buill- 
Adapter (or equivalents). All monitors come with tree data and power cables. jusis to either card. in green/amber switch. HX-9E 


Visit your local computer store today and ask about our full 
line of high resolution color and monochrome monitors. 
Monitors that tive up to the Princeton Graphic Systems 
tradition of quality, performance, and value. 


Inquiry 271 


is compatible with IBM's EGA 
(or equivalents). 


Princeton Graphic Systems, 601 Ewing Street, Bldg. A, 
Princeton, NJ 08540; (609) 683-1660; TLX 
821402PGSPRIN; (800) 221-1490, ext. 104. 


wom ee puer ine. Color 400 15 a Lrademark 
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He who travels much 


appreciates daily service. 


You don’t need an ancient 
proverb to know daily service is 
important to business travelers. 

That's why United offers daily 
service to Tokyo, Hong Kong, 
Osaka, and Sydney from more top, 
business centers than any other 


airline. 
And United offers. daily 


nonstop sérvice to Tokyo from five 


U.S. gateways. 


You'll enjoy all the conve- 


nience of one-airline service 


from Tokyo to Seoul, Manila, 


Singapore, Bangkok, Beijing and 
Shanghai. 


And now, Mileage Plus offers 
a 5096 bonus in First Class, a 2596 
bonus in Business Class and several 
other generous Royal Pacific 
mileage bonuses. 

United's Royal Pacific Service. 

Call your Тиё А репе. 


Or cállUnited. бе 
йе not j A 
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CHAOS MANOR 


which may not be compatible with yours. 

Once you have your system, get in the 
habit of backing up disks. 

SEYMOUR J. METZ 

Annandale, VA 


Well—there are still some dealers who 
understand what they're doing: as you 
say, if you find опе, it's worth a lot to keep 
that dealer. But recall that Pournelle's law 
says: "If you don't know what you're do- 
ing. deal only with people who do." it 
doesn't condemn you to perpetual ig- 
norance. 

It's still a good idea to learn something 
about these little machines. It's fun. too. 


—Јеггу 


P-SYSTEM 
Dear Jerry. 

['ve read BYTE for years and love it: I've 
read your column since it started and 
loved it. Yes. loved it. because today | read 
that the p-System is “the original user- 
hostile operating system." Never! It may 
be unconventional—after all, a prompt line 
that shows you all the possible options at 
any stage is not like CP/M's or MS-DOS's 
wonderfully user-friendly A> prompt. 
After all. the standard p-System screen 
editor isn't at all like those with 574 dif- 
ferent keystrokes, and it does work well 
with both free text and programs. and it 
does leave the cursor at a syntax error 
(optionally. not compulsorily). Different— 
yes; user-hostile—never! You praise 
MOSYS, but its editor is reported to have 
many shortcomings. 

Finally. at $79.95 (available from Pecan]. 
the UCSD p-System with compiler, editor, 
and native code generator (with 8087 and 
BCD support) should have been named 
product of the month. 

STUART A. BELL 
Cambridge, United Kingdom 


Surely you are not so fickle as to aban- 
don me after all this time? i do agree: 
with the new price and, more important, 
the new support provided by Pecan. p- 
System is quite a bargain. 

As to its hostility, | remain unrepentant. 
The problem with p-System is that it's 
thoroughly menu-driven; and while that 
does give you lots of on-screen prompts. 
it also makes you go around red robin's 
barn to get anything so simple as a direc- 
tory. Indeed: it's the problems ! have get- 
ting a directory {сай the filer: specify 
devices by number, and the device num- 
ber is never intuitive) that caused me to 
neglect p-System. You will note, though. 
that | always try to point out that a lot 
of people do love it, and they're not all 
masochists.—jerry 8 
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FACTORY SEALED IN PACKS | 
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TABS. “LIFETIME WARRANTY’) 
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McGraw-Hill introduces 
the affordable solution 
to the 640K limt. 


Why spend more than $700 for an 
expanded memory board with 256K and 
new software versions that may be 
incompatible with your current software? 

MAXIT™ is a 256K memory board, with 
software, that works above or below 640K 
to increase memory for 1-2-36 1A and 
other popular memory-intensive 
programs, and allows RAM-resident and 
custom programis to run above 640K 

Its рпсеа at an affordable $195. 

With MAXIT, you dont have to buy new 
software versions like 1-2-3 Release 2. 

No matter how much memory your 
computer has now — even 512K or 640K 
— MAXIT can increase available memory. 
It can work 
above 640K, 
using memory | 
that was 
reserved 
for the 
operating 
system but 
isnt being 
used. 
MAXIT 
software 
adds 
memory 
above 640K 
to DOS, and 
enables 

1-2-3 ІА, 
memory- 
resident software, 
or custom programs to use it. 

And if you already have software that 
works with expanded memory, you can 
use MAXIT's special driver software. 

It emulates costly expanded memory 
boards — giving you increased power 
at a fraction of the cost. 

MAXIT works on the IBM PC, XT the 
Portable PC, and many compatibles. It 
requires DOS 20 or above. 

MAXIT works on the IBM PC AT, too. It 
fills out the ATs memory from 512K 
to 640K, and even goes beyond that. 
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MAXIT includes a 256K parity-checked 
memory card that uses the latest tech- 
nology. Its a half-size card, too, so you can 
use it in a short XT slot. 

Installation is a snap. Just follow the 
instructions in the illustrated Owner's 
Manual. The menu-driven setup software 
also gives you screen prompts. And if you 
have questions, our customer service 
department will answer them fast. 

Once installed, MAXIT loads auto- 
matically. You don't have to leam a single 
new command to use it to its fullest. 

Get the affordable solution to your PC's 
memory crisis. We've made it easy. Order 
MAXIT today by calling our toll-free 
number, 1-800-221-8439. (In Texas, call 


1-214-431-1411.) 

We accept VISA, 
MasterCard, American 
Express, and Diners 
Club cards. 

Or order by 
writing to: McGraw- 
Hill CCIG Software, 
8111 LBJ Freeway, 
Dallas, Texas 75251. 

MAXIT is just $195 
plus $400 shipping 
| ($12.00 outside the US.) 

i and applicable state 
sales tax. 

Be sure to include 
credit card number and 
expiration date with 
mail orders. Orders paid 
by check are subject to delay. 

MAXIT is covered by a 30-day money-back 
quarantee and a one-year warranty. 


1-800-221-8439 


(In Texas 1-214-437-7411) 


2/3 McGraw-Hill CCIG 

‘nll Software 

8111 LBJ Freeway, Dallas, Texas 75251 
MAXIT is a trademark of McGraw-Hill CCIG Software. IBM is a registered uademark 


of International Business machines Corporation, 1-2-3 is a registered trademark 
of Lotus Development Corporation. 
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THE BEST OF BIX is a selection of the most interesting messages 
from BIX, the BYTE Information Exchange conferencing system. The 
conferences covered for this month include those for the Commodore 
Amiga, Atari S20ST and 1040ST, the IBM PC family and compatibles, 
and the Macintosh compulers. These pages represent only a small 
fraction of the material discussed in these conferences. 

For information on joining BIX, see the instructions on page 336. 


AMIGA 


The highlights of the Amiga conference this month include a bench- 
mark comparison of two popular C compilers for the Amiga, 68020 
upgrade VMEbus adapters, and GenLock and LIVE! digitizers. 

Bugs and Fixes includes discussion of Amiga ABasiC speech func- 
tions, Alink linker improvements, disk "hashchain" tables, and more 
about the terminal program MaxiComm. Bugs and Fixes concludes 
with a short tutorial on Tymnet log-on procedures and file chopping, 
and the author of the Aegis Animator describes a minor glitch. 


COMPILER BENCHMARKS 
amiga/product.dcsn #706, from ricks (Rick Schaeffer] 


Benchmarks for Aztec C versus Laltice C Compilers 

Well, | finally got my Aztec C compiler! Of course, the first thing ! did 
was run a whole series of benchmarks to compare il with my Lattice C 
compiler, Since theres been so much interest in Lattice vs. Aztec, | ran 


Benchmark Results (seconds): 


Frame Intmath Pointer 


BIX 


all ihe benchmarks | could get my hands on and made up the table 
below for anyone else who is interested. 

The rules under which the benchmarks were run were as follows: 
First, | used the default selections of both compilers as far as compile- 
lime options ga, since | wanted to compare "apples to apples" as 
much as possible. The Aztec compiler comes set up to take advantage 
of RAM disk during compiles, so | used the "2" program with Lattice 
(which I've modified to, likewise, take advantage of RAM disk for tem- 
porary files). 

The Aziec C compiler automatically runs all passes of its compiler; 
cc2 does the same thing except it costs time to load cc2 itself, so | ran 
cc2 from RAM disk, again attempting to compare apples ta apples. 
Compile times and link times were timed with a stopwatch, and lime 
was measured from hitting Return after typing the command line to see- 
ing the CLI prompt after the compile completed. 

Run time was obtained by calls to the AmigaDos Current. Time 
function. The source code for all the programs except the Dhrystone 
program was obtained from the November 1985 BYTE. The source 
code for the Dhrystone program was obtained from the CompuServe 
Amiga Forum database. A large comment header was removed irom 
the Dhrystone program. Other than thal, the programs were entered 
verbalim as published in BYTE except for the timing routines, which 
were for the Macintosh. | modified these to work with the Amiga. 

The Aztec compiler, by default, generates code that uses 16-bit in- 
legers, and the Lattice compiler uses 32-bil integers. However, the 
Aztec compiler has a compile-time switch that causes it іо use 32-bit 
integers, and there is a set of 32-bit libraries supplied with which to link 
such a program. 

(continwed) 


Float Е ^ Dhrystone 
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21.44 26.58 
44.16 61.42 
23.48 26.19 


33,47 
109.79 
30.64 


Executable Module Size (no register variables) 


Aztec(16) 5012 5532 
Latlice 12470 14108 
Aztec(32) 5212 5772 


Executable Module Size (with register variables) 
Aztec(16) 9012 5252 


Latlice 13744 14088 
Aztec(32) 5208 5488 


Run Time (no register variables) 
0.00 4,34 
0.10 21.77 
0.10 9.82 


Run Time (with register variables) 
row 0.00 2.70 
0.00 21.40 


че 0.00 7.38 


23.29 
45.00 
23.96 


33.97 
111.73 
33.64 


4996 
13712 
9196 


4988 
13704 
9184 


19.77 
16.85 
19.88 


10.54 
10.53 
10.51 


26.07 
48.03 
25.23 


38.92 
114.34 
38.42 


5428 
14336 
9628 


N/A 
N/A 
N/A 


20.67 
45.49 
23.74 


31.52 
115.35 
32.99 


5124 
13876 
9328 


N/A 
N/A 
N/A 


36.26 
68.46 
35.14 


42.64 
112.64 
39.47 


6488 
16040 
6812 


6328 
15996 
E644 


(Dhrystone in Dhrystones/second) 


15.90 
118.32 
15.90 


19.55 
22.70 
22.59 


1000 
454 
704 


ee in a 


NA 


N/A 


NA 
МА 
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1041 
462 
769 
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Therefore, | ran the benchmarks twice for the Aztec compiler: once 
with the default of 16-bit integers and again with the 32-bit option and 
libraries selected. All timings are in seconds and hundredths except the 
run time for the Dhrystone banchmark, which is in Dhrystones per sec- 
ond. | did not include timings for compile and link of the register 
variables versions of the benchmarks. They were insignificantly different 
from ihe times shown, which are for the nonregister versions. 


A couple of notes about these timings: 

First, the run times are shown to the hundredth of a second, but | 
doubt the accuracy of the Amiga's clock al that resolution. | am confi- 
dent, however, that the limings are accurate to the tenth of a second. 

Second, the Aztec compiler supports and uses the Motorola Fast 
Floating Point (FFP) library, whereas the Laltice compiler uses Lattices 
own IEEE-compatible floating-point library. The Lattice compiler can be 
linked with the FFP libraries, but it doesnt use them by default (you 
have to do the function calls yourself). That is the reason there is such 
a large difference in the floating-point benchmark for run time. it is my 
understanding that the FFP library will be supported by the Latlice 
compiler in a future release. 

The Lattice compiler version | used for these benchmarks was 302. | 
understand that Laltice is now shipping version 3.03, but | have not, at 
the writing of this message, received my upgrade. The Aztec version 
used for the benchmarks was 3.20a. 


amiga/product.dcsn #708, from duck [Dale Luck, Commodore-Amiga] 
a comment to 706 


The Green Hills C compiler, running on a 14.4-MHz CSA board gives 
2100 Dhrystones per second. | just found this out yesterday. For those 
who do not have the source code, a VAX-11/785 pumps them out at 
about 2050 per second. 


amiga/product.dcsn #709, from ricks 
a comment to 708 


You might be interested to know that a Convergent Technologies 
Mightyframe (12-MHz 68020) running their flavor of UNIX (called CTIX) 
checked in at 2931 Dhrystones per second. 


TENFOLD PERFORMANCE BOOST 
amiga/tech.talk #407, from theo [Ted Inoue, Universal Imaging Corp.] 


Anybody know of a Multibus adapter for the Amiga? Our company is 
looking into making the Amiga the front end to an image-processing 
System, but the boards come in Mullibus format. 

Wed like to use the Amiga to talk to our set of Multibus image- 
processing boards, and it would allow a really nice system for a rea- 
sonable price (reasonable being relative; in this market, $25,000 to 
$35,000 is very reasonable). So, if anybody knows of some way to 
adapt the output from the Amiga to talk to a Multibus system, I'd like to 
hear about it Also, if there is any info on VMEbus capability, that 
would be nice. However VME has a full 32-bit data and address path, 
So things might have to be hacked very hard to squeeze the Amiga to 
talk to VME boards. 


amiga/tech.talk #410, from sassenrath (Carl Sassenrath] 
a comment to 407 


Commodore-Amiga in Los Gatos, California, makes boards that inter- 
face the Amiga to Multibus. This is how the Amiga talks to the Sun 
hosts. Send mail to "duck" for more info. 


amigatech.talk #411, from jdow [Joanne Dow] 
a comment to 410 


Better yet —please, Dale, post the into in Amiga/hardware if this can be 
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used as a special-purpose produc. There are many, many here who'd 
like to do such a thing. | can see multiprocessing on the horizon. 


amiga/tech.talk #413, from duck 
a comment to 407 


Maybe this would be another application for our "BillBoards". they are 
boards that we hacked together. One plugs into the Amiga and the 
olher board plugs into our Sun-2's Multibus. We run “wack” remote on 
the Sun-2, peering into the Amiga's memory. Call Bill Kolb at Amiga, 
(408) 395-6616. Maybe he'd be willing to let out the design or 
schematics. The Amiga board does not run with anything else except 
our kludge-o RAM cards. 


amiga/tech.talk #415, from sparta [Gary Bonham, Sparta Inc.| 
a comment to 407 


You might try CSA (Computer System Associates) in San Diego, (619) 
566-3911. They make the 14.4-MHz 68020/68881 board that | have in 
my Amiga. They have been working on coming olf of their piggyback 
board with a full 32-bit VMEbus (they already have a 32-bitwide RAM 
board up there). They may repackage the entire system in a larger box 
to accommodate il. 


amiga/tech.talk 4416, from sparta 


68020 

Yesterday | took my friend (Amiga) to CSA in San Diego lor open heart 
surgery. ft had already had a transplant a while ago resulling in a 
68020/68881 running at the usual 7 MHz. Now, all operations up on 
the 68020 board occur al 14.4 MHz. At this rate there are nol many 
compulers out there that can keep up (in the price range). The 
Mandelbrot timing (in РЗ mode) | have quoted before is now down to a 
shade over 3 minutes (versus about 37 minutes on a normal Amiga). 


GENLOCK AND AMIGA-LiVE! 
amiga/product.dcsn 4710, from duck 


There seems to be a little confusion regarding these two separate 
peripherals. They are each complete peripherals in their own right. 
Neither depends on the other being on the Amiga. You can GenLock 
Amiga graphics to external video without doing frame-grabbing. Con- 
versely, you can do video digitizing with Amiga-LIVE! without the 
GenLocker They each have their own synchronizing circuitry. These 
two peripherals can also be coupled to achieve certain effects not 
possible when using either of them separately. 


BUGS AND FIXES 


SOUND ADVICE 
amiga/softw.devlpmt #1067, from duck 


Audio Response, from a conversation with Sam Dicker, 
Commodore-Amiga 


QUESTION: Why cant | SAY ЈАНА"? When | TRANSLATES “ja it prints 
JAH4"; but when | SAY ЧАН4 | get an illegal function call message. 
ANSWER: You have found a bug in the SAY command which will be 
fixed in the next release. It looks like SAY cant handle strings ending in 
a number (the 4 ín ЈАНА?). | recommend, as a work-around, that you 
append a space to all strings that you SAY. The TRANSLATES ) func- 
lion does this for you, which is why the bug was never reported. 


QUESTION: Can WAVE be used to get very different sounds? 
ANSWER: All square, sawtooth, and random waves sound alike. 


QUESTION: Please excuse the following waveform ignorance, but 
(continued) 
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could | get a piano sound out of BASIC? 

ANSWER: AmigaBASIC has very limited sound capabilities. It is de- 
signed to play fixed sine or custom waveforms at a fixed volume and 
fixed frequency. Fixed, that is, during the duration of the musical note. 
The sine or custom waveform represents one cycle of the fundamen- 
tal" This severely limits how interesting you can make your sounds. 

The WAVE command defines the waveform before the SOUND com- 
mand starts it playing. This makes it impossible to modify the wavelorm 
while the sound is playing. The SOUND command sets a constant 
volume for ihe entire duration of the sound. You cannot define an 
envelope (i.e, altack-decay-sustain-release). This gives all sounds an 
organlike quality. 

The SOUND command also sets a constant frequency for the enlire 
duration of the sound. You cannot add vibrato or bend the pitch of a 
note. AmigaBASIC is really designed to support only one synthesis 
technique: using the waveform to represent one cycle of the fundamen- 
tal. This turns out to be the most serious restriction. A custom waveform 
(nonsinusoidal) can produce any set of harmonics. But they are fixed 
frequencies and exact harmonics, and not very interesting to the ear 

These are, by no means, limitations of the Amiga hardware and ROM 
kernel software. Dedicated music programs and even high-level lan- 
guages can provide much better access to the hardware. For example, 
ABasiC, the BASIC that was shipped wilh the first machines had none 
of these limitations. Simply adding the ability to play a large waveform, 
either recorded digitally or synthesized, as the entire sound can pro- 
duce just about any sound, including a piano sound. 

Despite my criticisms of the design of AmigaBASIC's sound support, 
there are ways of "tricking it" into producing more interesting sounds. 
This may give you soma ideas: 


DIM waveform e(255) 
FOR i96: 0 TO 255 
wavelormo(i%b) = 127 
NEXT 

FOR i60 TO 255 
wavetormo6(i06) = 0 
WAVE O.waveformo 
WAVE T.waveform% 
SOUND 60,.5,255 = 44,0 
SOUND 60,.5,i%,i 


AC/FORTRAN™ ч 
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NEXT 
Good luck. 


ALINK PROBLEMS 
amiga/main #2371, from jriley 
a comment to 2367 


FFP support is ready. Dropping Alink is in the works, but you gotla 
realize that you pay a price for playing by AmigaDOS's rules. No library 
format? 


Editor's note: Jriley is the log-on for the Lattice Support Group. Lattice 

Tech Support can be reached through the Lattice conference. the Lat- 

fice BBS [at (312) 858-8087 2400 bos, no panty, 8 data bits, 1 stop bëj 
and voice [(312) 858-0073}. Unley is here to answer any questions you 

may have on Lattice products. 


amiga/main #2372, from jdow 
a comment to 2371 


Even with no library format, Dale let slip that Alink can be sped up 
malenaily by allocation tricks. If the hacks that allocate OK but dont 
dealtocate on eal are cleaned up, Alink might not be quite so 
objectionable. 


amiga/main #2376, from јпіву 
a comment to 2372 


The price you pay for that hack can be more than it's worlh. With a 
large link job going, Alink will effectively kill any multitasking due to 
lack of memory. 

We dont need to complain about Alink, we need to fix it. After all, we 
are programmers (! hope). 


amiga/main #2377, from jim. kent [Jim Kent] 
a comment to 2376 | 


| am not very familiar with linkers. However, | believe that they would 
not start freeing memory until they started resolving references, after the 
high point of memory allocation. If this is the case, then they really 
might as well hang onto everything until the end, in which case a 


LIONHEART 


Software aw "A x 
Qualo® = BUSINESS & STATISTICAL SOFTWARE 


PC/MS-DOS, AMIGA, MACINTOSH 
ATARI 520ST, CP/M, COMMODORE 128 
nal cong "Y "SC Puy a = 
LE Jg € Екы Fe вро 
5 10 злу ЛЕ осил dhe атата 


Amiga and Atari 520/1040ST 


AC/ В, ASIC ™ - Coming Soon 


From the authors of Micreselt BASIC for Macionash 
comes AC/ BASIC for the Amiga. Companion compiler to the 
Amiga BASIC inarrpreter hus more fawns and includes 4 
Bebagger, indudes BLOCK IP, CASE statement. and 
STATIC keyword exiensions and execaus up vo $43 faster 
AC/BASIC is the new BASIC reference for 4068000 hased 


AmigalAlai 
Amiga/Alnri 


68000/65010/68020 
Native and Croma Авыртуга 


you па уро а vad « ith : саша! 
BUSINESS STATISTICS 
EXPERIMENTAL STATISTICS 
MULTIVARIATE ANALYSIS 
QUALITY CONTROL & INDUSTRIAL 
EXPERIMENTS 


personal computers. Not copy protected. $294. 
Telephone особе welcome 


"s | RI I 


Serenti, Engineering Sormare 

ЧА М. Woodward. Royal Oak. MI 48072/1314) 449-7111 
Amga widerguk of Comemedon Amiga 

Метей rakmak ad Икки Сар 


inquiry 399 


Amiga/Alasi 
“Includes corresponding nativa assembler. 


Additional Mrita and targets avatlable: 
UNIX 4.2, UNIX V, VAX VMS and exlemal GBxxx boards 


Contact Palrich Adams today 


Guede, Inc. 
2444 3rd Ave. Weel, Suite 173 
Beattie, WA 05190 
2000286-2528 telex 810-333-8171 


Comin, Comin, una : ЫЙ, arman? Carp; CPL, [эне 
(oman A, 


Тетис 
MIMIX, ВОИ Lune, Amiga, те: dee, ХЫЛ 


Inquiry 290 


SALES AND MARKET FORECASTING ... 
DECISION ANALYSIS TECHNIQUES 


» LINEAR & NON-LINEAR PROGRAMMING . . 


PERT & CRITICAL PATH TECHNIQUES . 
OPTIMIZ ATION 
PC/MS-EXOS, Amiga. Macintosh: some CP/M 


VISA, MasterCard, AMEX, Check 


Р.О. Box 379, ALBURG, VT 05440 
(514) 933-4918 


inquiry 188 


EST OF BIX © BEST OF BIX © BEST OF BIX » 


юу modified hack of the faster option would be OK. | wonder what 
Aztecs secret is. 


amiga/main #2378, from jdow 
& comment to 2376 


| said the hack had to be cleaned up property so that things worked 
correctly. The ideal algorithm might be this: Allocate in 128K hunks until 
they dont have room, then try 64K on down until memory is gone. 

Keep caretul track of the allocations granted and deallocate on the 
way oul The way | understand things, Alink wastes an excessive 
amount of time allocating and deallocating small pieces of memory. 
Done slightly differently this could be made faster without significantly 
altenng the operation of Alink. 

Of course, an even faster linker has its advantages as well. The fix to 
Alink could proceed very quickly. The other, maybe and maybe not 


REHASHING DISKS 
amiga/main #2351, from gsipko (Gord Sipko] 


| am the not-so-proud owner of a "corrupt" sys: disk. I've been using 
DiskEd to repair the pointers and have been having great success. | 
almost have the disk usable again—only the :c directory to finish. 

Now, here's the problem: When | recalculate the hash numbers for 
each of the commands in :с, | end up with 11 pairs of commands that 
hash to the same number and three other commands that have the 
same number. What gives? 

Presumably the hash number must be unique! Does DiskEd have a 
problem? I'm stuck! 15 there anyone out there that will own up to 
DiskEd? 


amiga/main #2352, from mmorris [Martin Morris, Computer 
Toolsmith] 
a comment to 2351 


The hash numbers are not unique; those files with the same hash code 
are chained together. The "hashed" entry points to the first file with thal 
hash code. The "hashchain" field in the first file header points to the 
next, and so on. "Hashchain" is word 124/128 in the file header block, 
described on pages 1-4 and 1-5 of the Amiga technical reference 
manual. 


MORE ABOUT MAXI 
amiga/main #2375, irom jdow 
a comment to 1435 


Heres a reposting of 1434 and a couple of notes to help people doing 
Amiga downloads (thanks again to Willie): 


amiga/main #1434, from langeveld [Willem Langeveld] 


' this version is for MaxiComm format uploads 
a$ = INPUTS(128,1) ' discard these 128 
FOR jx? TO n nis determined by the file size 
аў = INPUT$(10000,1) ' 10000 seems like a good number 
PRINT 2.a$; ' Dont forget the ";'—it will insert a space 
otherwise 
NEXT I 


a$ = INPUT&(« nnn» 1) ' «nan» is the number of leftover bytes to be 
ied 


сор! 
* Seems to work also without ';"; you get one 
byle extra 


PRINT# 2.a$; 
CLOSE etc. 


this version is for normal XMODEM uploads with no MaxiComm 
header block 


FOR 1—1 ТО n ' n is determined by the file size 
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a$ = INPUT$(10000,1) ' 10000 seems like a good number 


PRINT# 2.a$; * Dont forget the '';'—it will insert a space 

otherwise 

NEXT | 

a$ = INPUTS < nnn» 1)' «nnn» is the number of leftover bytes to be 
copied 

PRINT? 2,a$; ' Seems to work also without '; you get one 
byte extra 

CLOSE etc. 


Hope this helps. The version of TxEd currently in Listings needs the 
second version (above) with the length mentioned in the txed.doc file. 


CHOPPING FILES 
amiga/main #2339, from efraedus [Eric Freedus] 


Running TxEd 

| ran TxEd through the AmigaBASIC program listed to trim off the end. 
Apparently | had to allocate enough memory first In any event, now | 
cant get it to run. Im getting an "Unable to load TxEd: file is not an ob- 
ject module” 

Second, when logging in through Tymnet, if | use the Backspace key 
to correct a typo, all console output is shut down thereafter. I'm send- 
ing. but | dont see my own keystrokes. Is there a key sequence to cor- 
rect that during the Login procedure? The shutdown carries right 
through to when l'm ordine with BIX. 


amiga/main #2340, from tom. thompson [Tom Thompson, Technical 
Editor, BYTE] 
a comment to 2339 


A backspace entered on the Tymnet fog-on sequence kicks the system 
(for you) into half-duplex mode. Solution: Either abort the log-on if you 
make an error, or put your terminal program into half-duplex mode. 

As for the chop problem, what was the file size of the output file ver- 
sus the input file? The error message you're getting indicates that the 
chop failed (this is also the same error message you get with the un- 
chopped file, that's why | suspect chop). 

Also, TxEd may be one of those files where some of the code looks 
like an end-of-file character, so BASIC quits prematurely. Suspect this as 
the problem if your output file is a lot smaller than the input file 


amiga/main #2342, from jdow 
a comment to 2340 


Make sure the chop number is the same as the chop number in 
Charlie Heath's message re TxEdDemo, He has uploaded two versions, 
and the BASIC program trimmed the "old" TED version to working size, 
not the new IxEd version. 


amiga/main #2343, irom jdow 
a comment to 2340 


Also re Tymnet Log-on 
“Н sets Tymnet into a mode where you must generate a local echo of 
characters you send. ії your terminal program сап do this, | highly 
recommend it for good typists (or even mediocre typists). A ^X and ^R 
enables XON/XOF (* Q/^S) flow control through the Tymnet node. 

The only way to abort the ^H mode is to hang up and redial Tymnet 
lor a fresh start. 


ANIMATOR 
amiga/product.dcsn #685, from jim__ kent 


My First Bug 
Actually, this is just my first documented bug. When running Animator 
(continued) 
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or Images from the Workbench, if you change directory, you must 
change directory back to “sys:” or the Workbench will crash when you 
exit. CLI is fine. l'm not sure if | will be able to fix this bug as it appears 
to be in the Workbench. See topics "software" and "flames" for more 
discussion of this problem. 

In the meantime | would really suggest for this and many other 
reasons that you get rid of the Workbench and run things from the not- 
as-pretty but far more reliable CLI. There is a batch file "noworkbench" 
included on the Animator disk that when run should keep Workbench 
from appearing when you reboot. 


amiga/product.dcsn #686, from jdow 
a comment to 685 


Rather than having the program automagically relog to “sys:" the more 
proper route is to note where it is when your program starts and relog 
to that. Somehow, | agree with you. A well-behaved program should 
not have any effect on the underlying system parameters after it exits 
unless it is something like CO, which must have that effect because of 
its function. 

(CP/M is something like ihat—a program can log new "drives" and 
"users" all it wants. The only way it affects the CLI environment is to 
change the value at localion 4. Well-behaved programs leave this alone 
unless appropriate.) 


amiga/product.dcsn #687, from jim. kent 
a comment to 686 


Well, anyway, got my CD back to work. Bug fixed in 1.10 release of 
Animator. 


ATARI ST 


This month's discussions include answers concerning Alan ST graphics 
and programming languages. Once again, the problem ol resolution 
switching is addressed, and several conference members have made 
considerable progress in solving the problem. Also, a tew helpful hints 
in graphics programming are offered. But the debate over which 
language to use rages on, as conference members discuss the pros 
and cons of Modula-2, C, and Pascal. 


GRAPHICS COPROCESSOR 
atari.st/main #28, from dbetz [David Betz, Senior Editor, BIX] 


Аге the 1040575 being delivered with the sockets for the enhanced 
graphics chip? 


atari.sumain #29, from neilharris [Neil Harris, Atari Corp.) 
a comment to 28 


According to Sam Tramiel, the graphics chip is not intended for the 
104057. ft will go into a future product in the ST line, at a higher price 
point than the current model. However the graphics coprocessor will 
be available as an upgrade board for the currant models. 


atari.sumain #30, from jruley [John Ruley, University of Dayton] 
a comment to 29 


Whoa! That is directly opposed to what меме been hearing here and in 
the BYTE article [March 1986]—are you sure you mean that? 

Jf it is а board-level operation, hen is there going to be an upgrade 
for the 520ST as well? You could make a lot of friends that way! 
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atari.sumain #36, from neilharris 
a comment to 30 


Coprocessor Upgrade 

ji you read the BYTE article carefully, you will see that the interview 
[with Shiraz Shivi] mentions a possible socket, nol a definite one. There 
is no socket in the production 1040ST. The official Alari response on the 
coprocessor upgrade board is that it will be available for the 10405T. 


atari.sUmain #40, from cheath [Charlie Heath, MicroSmiths Inc.) 
a comment to 36 


How does one access the coprocessor? Is it a switch in ROMs, and do 
the ROM calis use the coprocessor instead of the CPU? Is the software 
ready? Does the coprocessor give any new video output modes, or is 
it just a fast memory mover and line drawer? 


atari.st/main #41, from neilharris 
a comment to 40 


The coprocessor requires a new set of ROMs. currently under develop- 
ment. All system calls are identical, but some work faster. The extra 
functions will be accessible through the BIOS. In addition to the blit 
functions, the chip will handle halftoning and horizontal and vertical 
line drawing. 


alari.stimain #43, from jim. kent [Jim Kent] 
a comment to 41 


So it looks like no lines and much less fills. | assumed the blitter would 
pick up on the unused instruction trap that now calls the a-ne Oh 
well. We are still going to get some blazing graphics on this beast if we 
have to code it in 68000 ourselves. 


atari.sumain #59, from philemon [Philip Lemmons, Editor in Chief, 


a comment to 29 


In Hannover, | spoke to Shiraz Shivji, the principal 1040 designer He 
said future 1040s will have the socket for the graphics coprocessor He 
also promised us an article on how the coprocessor works. 


atari.suquestions #15, from dnorton [Duane Norton] 


Could someone in the know give us all some hard information on the 
capabilities of the graphics coprocessor which may or may not be on 
the 1040ST? Is it just а boundary-oriented blitter, capable of moving ar- 
bitrary blocks of memory from here to there, or will it be more like a 
NEC 7220, with line-drawing primitives and its own op codes? 


atari.stiquestions #19, from neitharris 
a comment to 15 


The graphics coprocessor is primarily a blitter, with the usual comple- 
ment of move functions with Boolean operators. It is also capable of 
halftoning during the Ый. Horizontal and vertical line drawing are in- 
cluded (actually, these are subsets of a blit anyway—rectangles with a 
width or height of 1). Graphics operations are between two and ten 
times faster with this chip. We expect this to be most noticeable in the 
day-to-day text operations (including scrolling) as well as graphics 
animation. 


atari.stiquestions #20, from dnorton 
a comment іо 19 


Many thanks for the information, Neil. Hmmm. . .so is this new chip a 


truly general memory-to-memory DMA device? On a bit, not word, 
boundary? Sounds like it could be used for more than graphics, such 
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4 ІВМ PC compaltible single board 
computer mounts іо 51/4” drive 

e Includes Floppy Disk & Color Graphics 
CRT Controllers plus more 


Also includes: Legal BIOS • Boots PCDOS*24 » Printer 
Port * 2 Serial Ports © 256K RAM » Clock Speed at 4.77 MHz • 
Alphanumerics and Graphics Modes for Color Video 
Controller « Standard IBM® Keyboard Port. 


St par include: 512K RAM • Piggyback © channel 
wrt entre! rel Board • XT- Compatible Hard Disk SCSI 

nterface • Real Time Clock with batiery-back-up • Clock 
speed of 9.5 MHz (Iwice os fat ab PC) 


The Megatel QuarW/PC is for OEM and end user 
applications that require PC compatibility in a compact 
single board computer. The Quark/PC BIOS will run most 
IBM PC* software including Flight Simulator and Lotus*. To 
meet your specifications a set of options let you add 
memory, speed and an XT-compatible hard disk interface. 
No! only does if quickly mount to a 5 14” drive, It also comes 
with floppy disk and CRT color graphics controllers — all for 
just $495. 

To order or enquire call us . Dealer enquiries welcome 
Megatel Computer Technologies ( 16) 745-7244 450 Turbine Drive, 
Weston, Ontario M9L 252 Telex: 065-27453 US. Address: 

1054 Clinton St., Buttalo NY. 14206 Distributors: NCS Electronics — 
Varese, Italy • SES Electronics — = Nordlingen, Germany * Perdix 
Microtronics — Biggin Hill, UK. • Microcomputing — Chen, Belgium. 


Quark nG reqgeite«d modena GIF ond t MFG. CO UD BM, IBM PC and PODOS gre regutered 
rodemoiks oi inpinonongl nines Mochines Comp Lotus ui O regisiesad bocemork of Lotus 
Developmen Cop MSDOS ‹ а мерте) irodemork of Microsol Com 
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zx 90 you can’t get 
À Toshiba Printer 
Accessories, Bunkie? 


Any time (24 hours) grab your VISA or MaslerCard 
cat 800/854-0561 i5 
IN CALIFORWIA GALL 800/432-7257 EXT 837 


Type Font Disks (Downloadable) 


G/FD 051 $50: Designed especialy for scientific 
. 4 lonis. 
G/FD 053 $30: Майа! {oversized characters 


for headlines); $ ion. 
T/FD0I16 309: Cdended word 


Toshiba P351, P341 and P321 Printers 

T/FOOM $60 T/FCO015 3899 

fold Letter ORATOR! Orator2 
T/FCU1G 359 


T/FCO!2 $8 
Оџеї іла Scaipe 


Elite  Dothtc 
TFL 013 9659 ТАРС 017 $$ 
Themes Litalíc 


Greek / Math/ Api 
Ribbon for 3-in-Ons Printers 
T/ROO! 512: Ribbon Hts Toshiba dot matrix printers. 


Start-Up Kit T/FD 015 

DX E c pe лы 
( etter Gothic k 
(Pte o Processing), Pnate Raon, Calo 
‚ Type Font Catalog and 


P331 Dual Emulation Kit 
T/DE 351 $99: Upgrade model P351 
b x Ён гак, Pr omui. Complete 
User's cres raa 


Complete fine of manuais to suppor! Toshiba 
Printers; P1340, P391, P341, P321. White for 


T/FD ON 
T/FD 014 


T/FD 013 


T/FD 021 
Е/ЕО 001 $95: 2 Micro (10 & 20 cpi), Copper, 
a italic, Bold italic, Zip & 


1 cep AAT 
Boss, Serif Пав, Gothic паве, 
Fathead, Greek. 

: Roman, Bile Halic. OCA A & B. 
Pres, Pica, Greek, Micro (15 cpi). 

A minimum shipping and hadisa Charge of $4.75 will ba added to sach order, 65% tales tx will be acit Io Calma orden. 


PRINTER 
ACCESSORIES WAITE FOR A COMPLETE CATALOG 


DIRECT INC. # PO. BOX 19608-347. IRVINE. CA 92713 


F/FD 002 


F/FD 004 


FORTRAN PROGRAMMERS 


Downloading from mainframes or developing on 
the PC the choice is Fz7L — Lahey Fortran. 


"Lahey's Fz7L FORTRAN is the compiler of choice... 
F77L compiled the five files in a total of 12 minutes which 
was 4 times as fast as MS FORTRAN and an astounding 
6 times as fast as Pro FORTRAN.” PC Magazine 


"The manual that comes with this compiler is well put 
together. The messages are clearly explained, the com- 
piler's unique features are well documented... All in 
ali, F77L is a fine, well supported product that we think 
will do very well in the marketplace.” 

Computer Language 


VERSION 2.0 NOW AVAILABLE — $477 


Full ANSI FORTRAN-77 
Source On-Line Debugger 
Extensions for easy mainframe porting 
Common/Array greater than 64K 
Lattice C and other 3rd Party Compatibility 


To order or for more information 


(213) 541-1200 


Lahey Computer Systems, Inc. 
31244 Palos Verdes Drive West, Suite 4243 
Rancho Palos Verdes, CA 90274 


Ragquires MS-DOS and 8087 


MS-DOS and MS FORTRAN are trademarks of Mecriosoft Conporabon 
Pro FORTRAN is a trademark of Mwaermmional Business Machmes 
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as quick structure assignment in languages and operating system jobs 
such as garbage collection and memory reorganization. Oh joy! 


RESOLUTION SWITCHING 
atari.st/tech #23, from swestrup [Stirling Westrup, Xuclid Research] 


According to previous messages in the technical section of the old 
Atari conference (see April BYTE, page 367}, you can change from low 
to medium resolution without rebooting if you poke the desired screen 
resolution into the hardware register ShiftMd. What is the address of 
this register? The only reference | could find to it was in the Hitchhikers 
Guide fo the BIOS, where they say that it is shadowed by SShiftMd at 
location $44C. 


atari.stiiech #25, from ituermer [Joerg Tuermer] 
a comment to 23 


The address of ShiftMd is $FFB260. | have no color monitor, so | can 
make по tests, but the XBIOS function 5 (. SetScreen) also mentioned 
in the Hitchhikers Guide should do the changing without booting. 
Changing by direct setting of ShiftMd may leave the machine with 
some problems concerning cursor, fonts, etc. 


atari.stitech #55, from swestrup 
a comment іо 25 


Of course _SetScreen should change resolution without rebooting, but 
it doesnt! And here | am wanting to change resolution while booting. 
That's so programs in the Auto directory come up in Ihe right 
resolution. 


atari.st/main #39, from cheath 


We asked Digital Research Inc. if it was possible under software control 
lo even switch from 320- by 200-pixel, 16-color resolution to 640 by 
200 resolution so we could present 80-column text and then switch to а 
multicolor graphics display. The folks at DAI told us wed have to 
reboot. 


atari.sumain #44, from swestrup 
a comment to 39 


| have now successfully switched the Atari from low to medium resolu- 
lion and back again without crashing the system or rebooting. My cur- 
rent problem is that GEM still thinks it's in the wrong mode and all of 
ihe fonts and windows are garbled. | tried poking the correct resolution 
into SShiftMd, but that didnt work. 


atari.sUtech #70, from swestrup 


| am uploading a listing of a 68000 assembler program that switches 
ihe Atari ST into medium-resolution mode without going through BIOS 
or XBIOS. It can be assembled and linked with the standard DRI 
assembler and linker thal come with the developers package. ! have 
no idea what this program will do to a monochrome monitor. Are there 
any brave souls out there? 


atari.st/listings #5, from swestrup 


FIXSCR.S 

| wrote this test program lo change the screen resolution from low to 
medium without having to reboot the system. This program has to 
operate in supervisor mode so that the hardware register ShiltMd 
($FF8260) can be set. The value $F9 corresponds to Medium Res, 
while $F8 is Low Res. Unfortunately, GEM does not recognize the 
change and behaves as if the old resolution is still in effect. In addition, 
this program will occasionally cause a few bombs to appear on the 
screen. | dont know why. 
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TEXT 

MOVE.L #0,-(A7} ‘PUSH A REQUEST FOR 

MOVEW  $$20,-(A7) * SUPERVISOR STATUS 

TRAP #1 * AND TRAP FOR IT 

ADDQL #6А7 * THEN FIX UP THE STACK 

MOVE — SR.DO * READ THE STATUS REGISTER 

MOVE.B #SFOSFF8260 * GO TO MEDIUM RES MODE 

AND  #$DFFFDO ° CLEAR THE SUPERVISOR BIT 

MOVE DOSAR * AND SET US BACK IN USER 
* MODE 

RTS 


atari.sthech #71, from jtuermer 
a comment to 70 


My documentation says that a return irom supervisor mode should be 
made with another call to Super (BDOS $20). After the first trap you 
should save DO and push it on the stack before the second one. This 
is the old value of the supervisor stack pointer (SSP). The present pro- 
gram leaves the SSP at the same value as the User SP before the RTS. 
Maybe this is producing the bombs. 

| have looked carefully through a BIOS listing and cannot find where 
the _SetScreen routine could possibly reboot. But if you try to set to a 
resolution not supported by your monitor, the next Vertical Blank Inter- 
rupt will branch through the routine pointed al by swv__vec ($46E), 
which is initially pointing to the system reset handler. 

This is in fact what happens to the "brave souls.” The system reboots 
and they are back in monochrome. 


atari.sutech #77, trom sak [Sal Magnone, CIA Software] 


| read ihe messages about changing screen resolution without 
rebooting or other troubles and thought I'd mention а new program. | 
just got a demo of a game called Pawn that's got some really great 
low-resolution pictures. The significance is that ihe game operates in 
medium resolution. It pulls the low-resolution 16-color picture down 
from almost the top of the screen, waits, then slides the picture back 
up, revealing the mediurn-resolution text that it covered coming down. 
My guess is raster interrupts. Can an ST do that? When you try and 
dump the pictures, they get scrambled as though the interrupt got 
turned off. The dump routine probably does kill video interrupts, 
because the picture looks like someone just switched modes on it. 
Then ft goes back to normal after the dump stops. 


atari.sutech #78, from jtuermer 
a comment to 77 


You can enable the HBLANK (autovector level 2) interrupt. This will give 
you an interrupt on every scan line. If you revector il to your own 
handler, you can decrement a counter set ai VBL interrupt to the 
number of the scan line you want to change resolution, color, and so 
forth. If your counter reaches zero, make your changes. You may have 
to revector the other interrupts. This is described in the Hitchhikers 
Guide to the BIOS (August 26, 1985, page 30). 


atari.suquestions #22, from jruley 


Do you still have to turn the machine off to switch between the high- 
resolution monitor and the modulator output? That is, can you have a 
black-and-white monitor and the RF modulator on at the same time? | 
know that would mean youd have garbage on one or the olher—but 
youd be able io switch from the desktop. 

(continued) 
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Little Board™/186.... $495 
High Performance, Low Cost PC-DOS Engine 


Boots BM PC-DOS 


e Three Umer the COMPUTING POWER ol 5 PC 
* Data ond File Compatibie with ША PC, runs 
"MS-DOS generic” 


programs 
е B MHz 80185 CPU, DMA, Counter: Timers, 
198/519K RAM, то welt states, 


16-198K EPROM & OPTIONS: 
е Mini/Micro Floppy Controller (3-4 Drives, Ф Expansion board with: 
рс" hae 1-@ sided, € 198 or 512K additional RAM 
40/80 track) ө 2 Sync/Async R5939/4992 serial ports 
e £ RS239C Serial Ports (50-38, 400 baud), € Battery backed Real Time Clock 
1 Centronics Printer Port. Mr 
© Only 5.75 x 7.75 Inches, mounts directly to я 
теа е STD Bus Adapter 
a Power Requirement: *5VOC at 1.254; 9 Ше: source собе 
*19V0C at ОБА, On board - 10У converter 


ANRC 


COMPUTERS. INCORPORATED 
67 East Evelyn Ave. » Mountain View, CA94041 » (415) 962-0230 » TELEX 4940309 


BUILD YOUR OWN IBM XT & 
AT COMPATIBLE SYSTEMS 


XT AT Case 

$59.00........FLIP-TOP (XT look like) 

$65.00........FLIP-TOP (AT look like) 

(in cluding keyboard lock & reset SW) 

$65.00.........SUIDE-IN (XT look like) 

$68.00......... SLIDE-IN (AT look like) 

(in cluding keyboard look & reset SW) 

$109.00.................... SUDE-IN (AT) 

XT AT Power Supply 

SRL omm XT 135W 

$159.00......... „АТ 200W 

XT AT Kayboard 

$75.00.........5160 XT (AT took like) 

_ 7. КИИИН 5160 АТ 

XT AT Mother Board 

XT 640K {4K RAM) 

2 layers 4.77 MHZ....... 

4 layers 4.77 MHZ. 

XT 640K (4K RAM) Turbo 

2 layers 4.77 MHZ/BMHZ...$195.00 Disk VO Card. 

4 layers 4.77MHZISMHZ.....$229.00 Color Graphics Card ................... $85.00 | 
AT (1MBJeK) 4 layers.........$ CALL Monitor 

PCIXT AD-ON-CARD Color RGB (TVM) 14" i 
Floppy Controller................ $49.00 TTL Monitor (Mctek) 12" Amber..$110.00 


QU,8.A. OFFICE NEY MIGH CO., INC. 


WHOLESALE (415) 500-3470 „НАЙ ER (41% 843-07 14 

Ms maT CDAMY а © 

зо маз пе BALE г & CASTRIBUTION 

Ea мемы с. AVENUE эл полыш, ONTARIO MEH BE! OGANADA 
ACTURER EAST DIGITAL CD.. LTB. 

BNO PL. MO, АЗЕ KUANE-FO ш, RO. TAIPEI, TANAN, A. 6. C. 

тшшн 703-8843, PDS.B4P?1, 7OB-RD4G тыш 10934 DERD, £0030 CELTE 


IGM is a trademark of Intemalional Business Machines Corp. 


YELPER 


TEL 144 234000 PEN 
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NEU PRODUCTS 


SOFTWARE & PERIPHERALS 


NEW CHIP RUNS CP/M ON IBM PC's 


Your ІВМ РС or compatible can run 1,000's of CP/M80 pro- 
grams with NEC’s new V-20/30 microprocessor and 
RUN/CPM software interface from Micro interfaces Corpora- 
tion. Features include ability to run CP/M or MS-DOS pro 
grams from same prompt, disk emulation allows PC to run 
CP/M programs from CP/M disks and directly READ, WRITE, 
and FORMAT approx. 100 of most popular formats, ability to 
run CPIM from Hard Disks or Ram Disks, run MS-DOS 
background programs on top of CP/M programs, 13 Logical 
or Physical drive assignments, approx. 100 CP/M terminals | 
emuiated. RUN/CPM sells for $99.95 and includes NEC 
V-20/30, to order contact M.I.C. at 1-800-637-7226 or for Tech 
Into 1-305-823-8088. 


NEW 2-80 CO-PROCESSOR BOARD ONLY $199.95 


Lowest priced 2-80 board currently available runs CP/M pro- 
grams on IBM PC's and AT's, Comes complete with 5.0 Mhz 
clock, 64 К of memory, and includes all of the features of the 
RUN/CPM product listed above. Price is only $199.95 and in- 
cludes RUN/CPM software interface. Contact Micro Interface 
Corporation, 6824 N.W. 169th St. Miami, Р! 33015, 
1-800-637-7226 or 1-305-823-B088 


Advertisemeni 
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atari.stiguestions #24, from neilharris 
a comment io 22 


Since the video shifter puts out a 60-Hz signal for color and a 71-Hz 
signal for monochrome, the two modes are not at all compatible. If you 
fed the wrong signal into a monitor, you would be likely not only to get 
garbage on the screen but also to damage the flyback transformer. 


atari.stiquestions #26, from al [Alastair J. W. Mayer, author of BIX's 
CoSy software] 
a comment to 24 


That's no worse than feeding а 50-Hz PAL signal into an NTSC monitor 
{ог vice versa), something I've done more than once. Garbage, yes— 
like a severe case of out-of-acjusiment horizontal and vertical hold—but 
my monitor still works fine. (Mind you, | dont make a habit of it and 
only did it for a few minutes at a time) 


atari.st/questions #27, from jim__ kenl 
a comment іо 26 


Whal sort of plans does Atari have for a standard video output? As il is, 
video-types are the only people left i can in good conscience recom- 
mend an Amiga to. (I'm а concerned animation programmer with a 
VCR.) 


atari.stquestions #28, from neilharris 
a comment to 27 


The lalest model of the 520ST has both RF and composite video 
outputs. 


LANGUAGES 
atari.sumain #52, from swestrup 


Modula-2 
Where can | get a good book on Modula-2? I'd like to decide whether | 
like the language before | go out and buy a copy of iL 


atari.stimain #53, from jruley 
a comment to 52 


As to a book—it sounds corny, but | recommend Modula-2: A 
Seafarers Guide and Shipboard Manual by Edward Joyce (Addison. 
Wesley, 1985). Not only is it a fairly complete reference on Modula-2 
wilh a good index, it is actually fun to read! 


atari .st/main #54, from neilharris 
a comment to 53 


Personally, | found the [Niklaus] Wirth book, Programming in Modula-2, 
2nd edition, indispensable as a reference, and the Knepley and Pratt 
book, Modula-2 Programming, a good tutorial textbook. { will try to 
upload lhe sample program that comes with TOI's Modula-2/ST, which 
> have permitted to be passed around. It does use the GEM 

atures. 


atari.sttech #33, from wbaker [Bill Baker] 


Just started playing with Laltice C from Metacomco. My overall first im- 
pressions are that the language implementation is good, but | think the 
linker is а dog. A small hello-world program tock five minutes to link. (| 
use double-sided drives.) There is a full AES and VDI library implemen- 
tation wilh source in assembler but no real documentation other than 
funclion names and arguments. 

Having tried Hippo C, Megamax C, and now Lattice, [I find] none of 
the C implementations anywhere near as good as TDI's Modula-2/ST. 
Looks like | may have to !вагп a new language if | want to have 
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development tools anywhere near as good as olhers | am used to (IBM 
PC family, Microsoft C, Brief editor, Make, and PLINKB6J. 


atari st/tech #34, from dmenconi [Dave Menconi] 
a comment to 33 


Everyone is raving about Modula-2. My problem is that | will have to 
learn a new language. | will probably go for it because | really like 
developing in Ada, and | understand that Modula-2 is like Ada. Until | 
get around to it, | plan to develop in Personal Pascal by OSS. This 
Pascal is out for the ST and is coming out for ihe Mac RSN. They say 
ihat something Ihat runs on Ihe ST can be compiled and run with no 
modification on Ihe Mac (of course it will need to be tweaked to be 
aesthetic and efficient). If true, OSS is really going to clean up! 


alaristhech #49, from bwebster (Bruce Webster, Consulting Editor, 
BYTE] 
a comment to 34 


No, no, no. Modula-2 is not like Ada, though both are derived from 
Pascal. In fact, Modula-2 and Ada represent diametrically opposed 
trends. Modula-2 is a very minimal language; just about everything 
beyond the basic language syntax is a user-defined library, though 
mosi Modula-2 implementations come with a set of standard libraries to 
save you the hassle of writing them yourself. Ada is a “kitchen sink" 
language, as in having everything but the kitchen sink. Modula-2 really 
resembles a hybrid of Pascal and C. 


atari.sUtach #52, from wmiller [William Miller, Stratus Computer] 
a comment to 49 


The similarity is in the concept of modules (Ada "packages") with 
separate definition and implementation sections. Other similarities exisi 
due to the fact that both have Pascal as an immediate predecessor. 
But, as Bruce said, there is a major difference in the design 


philosophy. 


аіагі.зіЛесћ #54, from bwebster 
a comment to 52 


Thanks. Couldnt have said it better myself. | havent done any actual 
Ada programming, though | was almost on the industry review board 
(read: "enormous group) back in 79 when | was leaving General 
Dynamics and they were offering thal as an incentive to stay. (Almost 
worked.) | have gone through a few books on Ada, though, and have 
carefully read Tony Hoare's talk, "The Emperor's Old Clothes,’ in which 
he describes his horror at the thought of ICBMs guided by programs 
wrilten in Ada. There is a definite dichotomy of design, despite the 
resemblances. 


atarisi/tech #61, from jerryp [Jerry Pournelle, Consulting Editor, 
BYTE] 
a comment to 52 


There are great similarities between Ada and Modula in that they are 
both highly structured and programs can conveniently be written in 
small independent packages or modules. 

The difference is that Ada was designed by a committee of bright 
people, and Modula was designed by a single genius. 


atari.sutech #38, from jruley 
a comment to 33 


Looks like it's Modula or nothing. That really gripes me—is there no de- 
cent C for the machine short of the $300 Alcyon in the developer's kit? 
ld appreciate any comments—i am trying to replace Hippo C on my 
(continued) 


DESMET C COMPILER 


AFFORDABLE WORLDWIDE 
Australia Micromart, N.S.W. Tel: (02) 568 2564  (PczMAC) 
Botswana Hi-Tech Services, Gaborone Tel: 4540 (Pc) 


Britain MLH Tech., Cheshire Tel: 0606-89 1146 (рсамлс) 


Denmark  Ravenholm Comp., Lyngby Tel: 02-88 72 49 irc) 


Finland  Holosoft, Toivakka Tel: (9) 41871201 (гс) 
France PG Soft, Paris Tel: (1) 205.39.47 (pc) 
France В.Р. М.І. , Vincennes Tel: (1) 43654056 (c) 
Iceland — Hugbunadur, Kopavogur Tel: (354)-1-64 10 24 (с; 
Japan JSE International, Tokyo Tel: (03) 478-8271 үрс; 
Norway Abacus Dala, Oslo Tel: (472) 38 5020 (гє; 
Sweden Escort Data, Valingby Tel: 08-B7-33-55 ‹грсемас) 
U.S.A. С Ware Corporation, Сайогпіа (408) 720-9696 
Ask about distributors in Germany (PC), and New Zealand (PCEMAC) 
C Ware Corporation 
505 W. Olive, Suite 767, Sunnyvale, CA 94086 U.S.A. 


(408) 720-9696 Telex: 358185 
We accept VISA, MasterCard & American Express 


Computers For 
The Blind 


Talking computers give blind and visually 
impaired people access to electronic infor- 
mation. The question is how and how 
much! 


The answers can be found in “The Second 
Beginners Guide to Personal Computers for 
the Blind and Visually Impaired" published 
by the National Braille Press. This compre- 
hensive book contains a Buyers Guide to 
talking microcomputers and large print dis- 
play processors. More importantly it in- 
cludes reviews, written by blind users, of 
software that works with speech. 


Send orders to: 


National Braille Press Inc., 
88 St. Stephen Street, Boston, MA 02115 
(617) 266-6160 


NBP is a nonprofit braille printing and publishing house. 
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Expansion Chassis/ 
Sub-Sysiem 


Specification 
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* Extra space for a stand alone controller 


EXT and RCV Adapters 


e Connecting master expansion chassis to РС, XT or AT 
* Fully buffered address, data and control signals. 
„ 3 feet shielded flat cable, 

Price $159 


Power Supply 


ORDER TOLL FREE: (800) 826-0267 


In California Call (415) 651-3355 
DEALER INQUIRIES INVITED 


SOURCE ELECTRONICS CORP. 
45277 Fremont Blvd., Unit 6 


Fremont, CA 94538 


Telex: 279366 FAX: 415) 794-0935 


Inquiry 324 for End-Lisers. 
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52057. If | dont get any kind of good news on a C by next weekend, 
Im going to get Modula and chuck C for good. 


atari.sUtech #46, from dmenconi 
a comment to 38 


| am going to do my first project on the ST in Personal Pascal. | think it 
is a strong alternative to Modula-2 because it has a nice library for the 
ST and | understand it will soon be implemented on the Mac. As far as 
| know, Modula-2 isnt out on the Mac yet, and when it is, there will stil 
be the question of portability. 

The questions that remain are: How optimized is Ihe code generated 
by these two languages? Personal Pascal has an optimize, and from 
the manual it looks like they did some intelligent things. How soon will 
compilers for other machines be out? 

So far | have rooted for this Pascal for a couple of reasons: coming 
soon on the Mac, nice ST interface, most people know Pascal better 
than Modula-2, and Pascal's been around longer, so its compilers are 
better understood. But Modula-2 has some nice features, too. First, it is 
likely to be more portable on future machines because there is one 
complete language definition instead of several (the original Pascal 
definitions had neither strings nor good 1/0). Second, Modula is, | 
believe, more structured than Pascal. For instance, it has packages that 
allow a programmer to divide a program into modules and really keep 
track of which packages use which routines. This is a tremendous aid 
in avoiding spaghetti code. 

A disadvantage that awaits the unsuspecting C programmer who 
would use either of these languages is that they're designed to protect 
the programmer from himself. For example, consider the strong typing; 
characters are type "char—not integer or "char" depending on how the 
programmer feels that day, as in some languages. 

So, there you have it, a long-winded dissertation on the other two 
choices. | highly recommend a carelul examination of both languages 
before a choice is made. 


atari.st/tech #48, from jruley 
a comment to 34 


Well, | went with the Modula—maybe we should compare notes after 
меме bolh had some time to work with them. With respect to choosing 
between the two, | spent today reading a book on Modula-2, and it 
looks to me like it's possible to do anything in Modula-2 that you can 
do in C—although the implementations vary, they have all the same 
features. It's been awhile since | looked al Pascal, but unless yours has 
a lot of extensions (separate compilation, based variables, coroutines), 
there are quite a few things that will give you trouble if you try to do 
low-level stuff. 


RAM DISK AND C FUNCTIONS 
atari.st/tech #40, from mmanlove [Mike Manlove] 


Here are a couple of problems that have been bugging me for a week. 
Id sure appreciate any insights that you might have. 

First, is there a RAM disk that works with the TOS ROMs? I've got the 
Hippo RAM disk, which works fine with TOS.IMG but bombs when | 
boot ROM. Thinking about it, it seems like most RAM disks would per- 
form brain surgery on the BIOS/XBIOS, which is most likely in ROM. 

Second, has anybody had any luck with the C library functions 
Malloc( ) and Calloc( ) which come with the developer's ki? The ap- 
plicalion I'm working on really wants to play around іп the heap, but 
right now it cant. Even a trivial program can get only a little memory 
allocated (504 bytes for my Malloc tester), and you dont get a null 
pointer if theres not enough memory—you get cherry bombs. Do | 
need to do something magical before using these functions? 

Random comments: I'm running a 1-megabyte ST with the ROMs, 
two double-sided floppy disk drives, and both monitors (1 couldnt 
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decide). I've been having a fine old time with the developer's kit, but 
the compileflink times off floppies are getting out of control, which is 
why I'm after all the RAM disk | can get. The TDI Modula-2 compiler 
may be the next step. 

Thanks again for any help you can offer. | just got here, and BIX 
looks great! 


atari.st/lech #42, from jim_kent 
a comment to 40 


| use the Micheiron RAM disk with the same hardware configuration 
(except oniy a color monitor). Works like a charm. i'm also curious 
about Malloc problems. 


atari.sUtech #56, (rom swestrup 
a comment to 40 


As to the Malloc/Calloc problem: | am told that when your C program 
is loaded by TOS, it gives all of the memory to the program, which 
doesn! магі it. In order to have Malloc have something to allocate, you 
have to do a Memfree call (І think that’s what it's called) so that the 
memory iS given back to TOS. The kicker is that the call requires the 
address of the last byte of memory that you want to keep. | have yet to 
figure out how to gel this address from either the compiler or the linker. 


alari.sthech #57, from jim. kent 
а comment to 56 


| read in an addendum to my developer's kit (November 1985 or so) 
thal in fact the start-up routine freed up almost all of memory and do- 
ing so was the cause of the problem. In any case | have since 
switched to the Lattice C compiler. Its start-up leaves your program with 
all but 4K bytes. Malloc calls seem to function well. | wrote a little C 
preprocessor (long story, it was a front end to a menu-maker package) 
just last week using lots of dynamically allocated memory with no 


problem. 

Unfortunately, there was a file trashed in all versions ol Latlice C that 
| could get my hands on—clib.bin. This is forcing me to use the “-t” 
option to produce .o output so | can use link68, the ORI linker. My 
general impression of Lattice C other than this has been a massive im- 
provement in compile time, error reporting, and symbol size (31 charac- 
ters) over Alcyon. 


atari.sitech #66, from mmaniove 
a comment to 56 


This is just a hip-shot (| havent read the remaining comments yel), but 
Ihe standard C "sbrk()" function seams to be implemented. Would this 
give the end of the program itself or the end of all the memory that 
TOS handed over to it? I1 do some experiments. 


atari.st/tech #67, from cheath 
а comment to 66 


We had some problems with those memory management functions, 
too. I'll see if | can get my partner, the ST hack, to tell me what he 
figured aut about them. 


atari.sttech #73, from jtuermer 
a comment to 56 


lf you have the developer's kit, you should look at a file called 
APSTARTS (if it is included in your version). Or look at the source of 
whatever module you mention first in your link run. It starts by adding 
up the length of text, data, and uninitialized data segments. This infor 
mation comes from the base page. The address ol the base page is 
handed over as 4(A7) to any program. The length of the base page 
(continued) 
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640K ON IBM/XT 


MOTHERBOARD 
for 9 39.95 ` 


Now you can have 640K Ram memory on your IBM XT 
motherboard without using any slots or taking any 
power. Easy to install two prom chip set lets you 
replace two banks of 64 chips with two banks of 256k 
chips, right on your motherboard! 

€ NO software or changes needed. NO soldering. 

€ Works [ike a memory card but costs much less! 

€ Requires two banks of 256K Ram memory. 

€ Memory is checked and counted by IBM's built in 
ч 


P.O.S.T. 

Satisfaction Guaranteed or your money back. 

MOTHER-MEM/XT Prom set with 

instructions ........... ев» — — $49.95 
* $10.00 rebate when vau send in your old 64K chips 
— Set of two banks (18 chips) 256K Ram memory 

tested and burned-in ...............eeen $64.95. 
— Add $2.00 shipping. Check, COD. MASTERCARD. VISA 
— TOLL FREE ORDERS: (800) 541-2255 wait for tone, 

then dial 4514511 (touch tone only) 

DEALERS INQUIRIES WELCOME. 


12062 5.W. 117 Court 
Suite 121 
Miami, Florida 53186 


Dept. B-01 


COMPETITIVE EDGE 


631 S. MAIN ST. > PLYMOUTH, МІ 48170 « (313) 451-0665 
FEATURING S-100 COMPONENTS FROM: 


® 
RAM 2219 CPU 28699 $671 
COMPUPRO б 22656 — mone ue 557: 


E A RTH TURBOMASTER 256K W/HDC $895 


TURBOSLAVE-1 8MHZ 128K $395 


| LOM AS THUNDER 186 $895 256K STATIC $412 


COLOR MAGIC $476 NVDISK 512K $371 


| TELETEK SYSTEMASTER® амнг 128K $795 


SBC-1 BMHZ 128K $350 HDC $375 


ALSO FEATURING OUR AT COMPATIBLE: 


VELOCITY 286 

10 MHZ OPERATION 

1024 K ON 
MOTHERBOARD - 20MB 
FAST HARD DISK HI RES. 
MONOCARD STANDARD ° 
1.2MB FLOPPY DRIVE 
WITH DOS 31 $3095 


MONITOR EXTRA OPTIONS: 
UP TO 18MEGABYTES OF MEMORY • 
ENHANCED GRAPHIC ADAPTERS • 
HARD DISK SUPPORT TO 2406 SCO 
XENIX® SYSTEM FIVE « AUTOCAD 
READY SYSTEMS + 3278/79 
TERMINAL EMULATION 

ALSO 


CE 20MB XT W/512K 


31095 


inciudas floppy, hard disk, 512K 
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to look 200d. 


Wordster 2000 w а кабаты. of kcroPro interngbonal Corp. Epeon ia а irademark of Epson America, Inc. 


[UNE 1986 


The Cordata Desktop Printshop" has always been the 
best value in PC-compatible laser printers. 

With speed and flexibility that the others can’t match. 

For example, we put 38 type fonts on diskette, not 
expensive cartridges. And let you mix up to 32 fonts in a 
single document. Automatically. 

A high-speed graphics interface transfers data up to 30 
times faster than Hewlett-Packard's LaserJet +, and because 
most Desktop Printshop features are implemented in soft- 
ware, they're easy to update. me „ 

And because 
Epson" emulation is 
standard, the Desktop 
Printshop has a ready- 
to-run solution for 


6 © 
many programs that other 
laser printers can’t use. 
But now the Desktop Print- 2 M72 Wb. کے‎ 


shop is an even better value. 
A new forms design software program comes with the 
Desktop Printshop that lets you create documents quickly — and easily — 
using pull-down menus, not complicated commands. 
We've also included the industry-acclaimed Wordstar 
2000" word processing program. So you can start producing 
near-typeset quality memos, reports, and correspondence 
right away. 
Last, but not least, we've lowered the price of the 
Desktop Printshop to $2995, including forms design 
software, Wordstar 2000 and 38 fonts on diskette. 
au ا‎ So don't settle for just any laser printer. 
i Demand the Desktop Printshop. 
All it takes is a call to Cordata at: (800) 
621-6746 (in CA: (805) 495-5800; in Canada: 
(604) 984-0641) for the name of your nearest 
Desktop Printshop dealer. 
After all, how can you afford 
not to look your best? 


The Desktop 
Printshop. 


сакрата, 275 E. Hillcrest Drive, Thousand Oaks, CA 91360 
LEX 650-2696270; in Europe: Holland 032-1811 
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($100) is also added to the total program length. A SelBlock (BDOS 
$4A) then reduces the total space allocated for the program to this 
amount. You can change this start program or make a Malloc in your 
program to get more room. Someone told me that the DRI C compiler 
makes its Malloc allocations in the third segment (BSS). But the length 
of this segment is initially set to zero. 


NDC COORDINATES 
alaristiech #74, (гот jruley 


I've just finished a frustrating couple of hours with Hippo C, trying to 
make my graphics terminal program resotution-independent The 
Abacus GEM book lists an option on the open virtual workstalion func- 
lion for NDC instead of RC screen coordinales, but this does not ap- 
pear to work. Is this a problem with Hippo C or with the ST? 


atarisi/tech #75, from neilharris 
a comment to 74 


NDC coordinates are not supported on the ST version of GEM. 


atari.st/tech #83, from timoren [Tim Oren, KnowledgeSet Corp.] 
a comment to 74 


You cant use NDC with the STS VDI, because it doesnt have a full 
GDOS implemented. That also prevents you from opening workstations 
on other physical devices (other than the screen) and prevents doing 
loads of new fonts. Atari is supposed to be testing a RAM-resident 
GDOS which will work by stealing the VDI trap. The MiGraph EasyOraw 
package uses an early version of ihe GDOS. 


GRAPHICS PROGRAMMING 
atari.st/tech #79, from jruley 


Help! 
| am still, unfortunately, programming in good ol' Hippo C with the 
wonderful Abacus documentation. | need to do two things: 


1. Read out the currently set color palette values. | can get the RGB 
representation of these values using one of GEM's inquiry functions, but 
how can | convert the RGB values to the color numbers (0-511)? 

2. Save and restore the screen—specifically, | need a way to avoid the 
ugly gray blob thal appears when the "sel. input" functions dialog 
box disappears from the screen. | can do this by getting the screen 
address using "physbase" and treating the screen as an array, but the 
documentation led me to believe that | could use the "vro. cpytm" 
function to do this. 


So far as | can tell, the blasted function does not do anything. Heres 
how | am trying to use tt: 


static short int handle, screen[8], *sMFDB, *dMFDB; 
usual GEM set-up 

screen[O] = 0; 

screen{i] = 0; 

screen[2] = 

screen(3] = 

screen(4] = 

screen[5] = 0; 

screen[6] = 639; 

screen(7] = 399; 

vro. cpylm(handle3 screen, sMFDB.dMFDBJ. 
all sorts of stuff, including fsel_input 

vro cpyim(handle5,screen, sMFDBdMFDB): 


My understanding from the documentation is that the first call to 
vro. cpylm should save the screen to a memory area and that the 
second call should restore iL This is nol happening—in fact, I've tried 
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several variations, and so far as | can tell, the function simply does noi 
work! Any suggestions? 


atari.st/tech #80, from Jim. kent 
a comment to 79 


Well, | can maybe help you some with the first problem. Presumably, 
the 0-511 value is a 16-bit word divided into four 4-bit nibbles: 0 red 
green blue. 

Personally | don! use GEM much, but try this: 


atari color reg = gem. color reg- »r*(1« <8) + 
gem. color. reg- »g*(1« <4) + 
gem. color. reg - >D; 


Or maybe the same thing with the г g, b reversed. You also might 
need to scale down (probably divide by 16) Ihe GEM component 
values before you fold them into the register value. 


atari.st/tech #84, from jtittsler [Jim Tittster, Atari Corp.] 
a comment to 79 


| dont know how you get there from Hippo С, but if you can do an ех- 
tended BIOS call, you can also get the value ol each palette register. 
The extended BIOS call 7, setColor(colormum, color), sets the color 
register colornum to the given color The old color is returned (and if 
"color" is negative, the hardware register is not changed, so there is a 
nondestructive way of inquiring the value of each of the palette 
registers). 

From Hippo C, can you do something along the lines of: torf =D; 
i< 16; ++i) colorreg[i] = xbios(7, i, ~ 1)? 


atari.si/tech #85, from jruley 
a comment to 84 


No, you cant using Hippo. But as I'm writing my own XBIOS, thatil 
work just fine—ihanks! 


alari.sutech #86, from jruley 
a comment to 85 


Well, | went off and tried it—looks like itll work! 
Anybody else out there still using Hippo? If so, 11 post my XBIOS 
routines in Listings. 


PowER PROBLEMS 
atari.suquestions #2, from dbetz 


| have a new Alari 520ST and have been having some problems that 
seem to be related to the power supply. Whenever the machine is run- 
ning, the display jitters. | dont think it is related to the power in my 
house, since | have used many other computers without any similar 
problems. Also, my ST seems to be very sensitive to static electricity. | 
have it set up in my living room and whenever | walk across Ihe 
carpet, | get a burst of "key clicks" from the ST, and й | am in an editor, 
| get a burst of garbage characters on the screen. | suspect thal the 
problem is related to the power supply. Anybody have any idea what 
the problem is or what | can do about if? 


alari.st/questions #9, from neilharris 
a comment to 2 


Are you running a monochrome monitor? If so, a color monitor in close 
proximity will cause some screen jitter due to 60-Hz vs. 71-Hz beating. 
Just turn off the other monitor, 


atari stiquestions #10, from dbetz 
a comment to 9 


| was running the monochrome monitor and didnt have any other 
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monitors (color or otherwise) anywhere near the one | was using. | tried 
this in several locations in my house, so | dont think it was because | 
was too close to some sort of RF source. | have never had any trouble 
with any of the other computers I've used (including an Atari 520ST that 
| borrowed for a while). It really seems like this problem is related to 
the power supply or the main keyboard unit (| tried a different 
monochrome monitor also). Neil, thanks for your suggestion, but | dont 
think it's the source of my problem this time. 


alari.suquestions #13, from mmanlove 
a comment to 10 


| had a similar problem with the color monitor at first Moving the CPU 
power supply away from the monitor (like, down on the floor) took care 
ol it, Don! know if this could be the problem with the mono monitor, 
though. 


atari.stquestions #14, from dbetz 
a comment to 13 


Thanks for your suggestion. | didnt think of the possibility of in- 
terference from the power supplies. | had all three of them stacked 
right in back of the monochrome monitor! | dont have the machine 
anymore, so | cant check your theory, but 11! call the people that | sent 
it to tomorrow and suggest that they try iL 


IBM PC AND 
COMPATIBLES 


The summary of events in the IBM conference this month includes a 
discussion on the V series of microprocessors, coping with hard disk 
problems, memory expansion for the PC XT, Trojan Horse programs, 
and programming the ІВМ 5550 Japanese PC. 


V20 HARD Disk PROBLEM 
ibm.pc/pc.hardware #629, from lowellt (Lowell Tuttman] 


| thought that | would relate an interesting V20 experience | had in the 
last week. | got a "General Failure reading drive C:" on my 22-mega- 
byte hard disk (Micro Design) and decided it was time to reformat and 
reload the disk. At this time | had a V20 in place. | ran a good backup 
(32 floppies’ worth) and then reformatted the disk. All was going well at 
this point. Alter restoring the files (many hours later) | found that | got 
“Parity check 2” at boot time on the hard disk. | was able to boot from 
a floppy and then go over to the hard disk without problems but 
definitely no boot. | replaced the 8088, reformatted the disk, reloaded 
it, and was able to boot OK with the 8088 in place. | then put the V20 
back in and ail is still fine. The boot process works fine, as does 
everything else. Il is curious thal | can format floppies with the V20 in 
place but not the hard disk. 


ibm.pc/pc.hardware #631, from ucivms725 [John Leonard] 
a comment to 629 


| had the same problem when | reformatted my hard disk. The problem 
was narrowed down to the RESTORE procedure. When | backed up my 
hard disk, | also backed up the hidden system files of DOS (a package 
deal when you back up the entire hard disk). When restored over the 
top of the newly formatted hard disk, these hidden files overwrite the 
already existing DOS files from the format. My disk would not boot from 
the hard drive, but the files were there A-OK if the system was booted 
from a floopy. | found two solutions: Back up each hard disk subdirec- 
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tory one at a time (if you can remember them) or unhide the мо 
system files from the first backup disk and delete them. 

Му V20 is working perfectly, there appears to be no problem with 
any operation, and | found that when used in conjunction with an 8087 
| cut the processing lime of a large SPSS-PC (statistical program) run 
from 63 minutes to 13 minutes! (I would not have believed it had | nol 
had a copy of the printout with the start and end times right in front of 
mel) 


ibm.pc/pc.hardware #633, from naro [Richard Naro, NEC Electronics] 
a comment to 631 


| would be interested in hearing the details of benchmarks with the 
V20. While it speeds up its internal operations, the only effect it can 
have on an 8087 is the time spent computing the effective address. 

My guess is that much time is spent doing integer multiply/divide 
and string operations, which are highly optimized on the V20/V30 
Microprocessors. 


ibm.pc/pc.hardware #634, from naro 
a comment to 629 


Format routines are notorious for having CPU timing loops. My guess 
ig that the formal routine is the cause of the problem, but this is the 
first time I've heard of it on a hard disk. The 765 floppy disk controller 
chip is much more susceptible to this problem. 


ibm.pc/pc.hardware #635, from conniek [Conrad Kageyama] 
a comment to 631 


| dont know which DOS you are using, but in 3x, there is a /P switch 
to the RESTORE function which will prompt you before replacing any 
existing files. 


ibm.pc/pc.hardware #636, from lowellt 
a comment to 634 


| think that the problem | had was what was described in message 
631. The system files were restored over the newly formatted one, and | 
did get a DOS error message saying "target disk may not be bootable: 
| was curious about its being a timing loop because my floppies were 
fine after formats with the V20. 

By the way, | ran all the benchmarks in the “V20.arc’ files from NEC 
and 11 be glad to post the benchmark times that | got as soon as | 
can find the printout 


ibm.pc/pc.hardware #638, from dgookin [Dan Gookin] 
a comment to 635 


Sometimes, depending on your flavor of MS-DOS, /P prompts only for 
hidden or system files. Very misleading and somewhat pointless. 


ibm.pc/pe. hardware #639, from bilin [Bill Nichols] 
a comment to 638 


{Р is supposed to prompt for two things: attempting to overwrite a read- 
only file or attempting to overwrite a file of the same name but a later 
date. Both cases work (for me) and are valuable. /P is necessary to 
avoid clobbering the hidden system files. If you skip /P but restore over 
them, you may not be able to reboot. 


ibm.pc/pc.hardware #642, from lowellt 


| think т a little confused about the V20 and the V20-8. | gather that 
these are the 4-MHz and 8-MHz versions, respectively What happens if 
you pul a V20-B into a regular PC? 

(continued) 
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ibm.pc/pc.hardware #643, from naro 
a comment to 642 


Early versions of the V20/V30 that were marked with no speed info 
were 8-MHz devices. Currently, devices are marked as follows: 
70108-5 = 5 MHz; 70108-8 = 8 MHz; 70108-10 = 10 MHz. 

The lalest mask level is M (it is found in the date code). This level is 
fully compatible with the 8086/8088 il can replace except for the -10 
devices. This is because it is difficult for CMOS to use a 33% duty- 
cycle clock, so the 10-MHz devices still require a 50% duty-cycle clock 
(although below 95 MHz they are OK). 

The device speed is only the clock at which Ihe manufacturer will 
Quarantee operation and does not affect the throughput of the micro- 
processor The most noticeable impact will be on your wallet since 
Ihere are price premiums for faster devices. 


ibm.pc/pc.hardware #648, from billn 
a comment to 643 


Do you have access to info on V60 and V70 chips? I'm interested in 
comparing Ihem with the 80286 and 80386 on a performance basis. 
Thanks. 


ibm.pc/pc.hardware #649, from naro 
a comment to 648 


Yes, but the information is not in a form easily distributed yel. Send BIX 
mail with a request to be added to the mailing lis, and | will send out 
information as it is published. 

As for performance, the V60 can do 2 to 3 MIPS (million instructions 
per second|—but remember thal a MIPS is not constant from machine 
to machine—and the V70 can do 4 to 6 MIPS. | prefer elapsed time as 
a better measure of performance. For example, the V60 floating point 
can do 32-bit reals in under 5 us (divide in under 8 ps), and there is 
no penalty for the MMU [memory-management unit] since it is included 
in the internal pipeline. 


HARD Disk POWER FAILURE 
ibm.pc/pc.hardware #667, from asantic [Alexander Asantic] 


! have a Rodime 20-megabyte tull-height drive in an expansion unit at- 
tached to a PC. I've been having a problem lately with the disk drive 
spontaneously losing power while in use. This has never happened in 
many months of use but appears to be occurring with greater trequen- 
cy as time goes by. So far, no damage to the disk or the data on it. 

It seems that a circuit breaker is tripping for some reason and prob- 
ably needs to be replaced. The expansion unit has a very adequate 
135-W power supply, and only one slot is filled. This slot contains a 
modem that has been there from the beginning. No other part of the 
computer besides the drive itself is affected when this problem occurs, 
and cycling the system power brings the disk back up. 

Tha longer the system has been running, the more reliable Ihe hard 
disk appears to ba, so | am currently leaving the machine on 24 hours 
a day to insure that some important work gets done by Thursday. 
That's Murphy's Law for you! Anyway, any suggestions as lo how to go 
about diagnosing/solving tha malfunction would ba appreciated. 


ibm.pc/pc.hardware #668, from bbrown (Bob Brown] 
a comment to 667 


Does your disk have a "power delay unit” between the power cable 
and the disk proper? This is a gizmo which is intended to "sequence" 
the hard disk on after the rest of the circuitry is stable, primarily to imil 
the amount of current drawn from the power supply at power-up. 

Power sequencing is quite common on "real" computers, and a flaky 
sequencer can drop the attached device and anything that's "behind" it 
on the power circuit. I've never seen a power delay on a micro, so | 
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dont know what to tell you to look for to discover if you have one, but | 
know they exist because my MicroKit HD sls such a thing as an op- 
tion in the documentation. If you've got one, | suspect it could cause 
the problems you are seeing, and I'm pretty sure you dont need it with 
your expansion box almost emply. 

Anybody know what one of these jobbies looks like? 


ibm.pc/pc.hardware #670, from billn 
a comment to 667 


Circuit breakers also trip due to overheating and voltage spikes/surges. 
Are you using unfiltered power? lf so, get a spike filter at least to pro- 
teci your equipment. Breakers also get old and trip for no reason. It 
should be cheap to replace. 


ibm.pc/pc.hardware #676, from asantic 
a comment to 668 


Interesting suggestion! If there is a sequencer, it doesnt appear to 
delay power-up for very long, and it would have to be built into Ihe irr 
nards of the drive chassis somewhere. | dont see anything likely- 
looking in plain sight. | still suspect a circuit breaker, but | havent dis- 
mounted the unit yet to look around. I'm not really sure what 1o look for. 
There's something that looks like a relay in partial view (small case, 
clear plastic, metal inside), and | hope that’s not the bugger causing 
the disk to crap out because hes soldered to a board. Thanks for Ihe 
reply. 


ibm.pc/pc.hardware #677, from asantic 
a comment to 670 


The power is filtered, and there has never been a problem with power 
quality before. Overhealing is unlikely since the drive becomes more 
reliable after the system has been powered up for а while. The ехраг- 
Sion unit has a hefty power supply and lots of room and ventilation. 
(Sigma DynaFrame—ever meet one? Built like a tank.) 

On the circuit-breaker assumption, how would you suggest I 
proceed? 

Oh, by the way, lhere’s a click when the power cuts out, and some- 
limes a click when the drive powers up. 


ibm.po/pc.hardware #678, from bilin 
a comment to 677 


That dick could be most anything. One possibility is thal the ioad in 
your expansion box is too small. The power supply puts out x watts, 
most of which has to be dissipated as heat. The regulators overheat 
and automatically cut out to prevent damage. Test: Move a peripheral 
board into the expansion box (not memory). Second possibility—flaky 
breaker Breaker cuts out due to overhealing because ol high- 
resistance contacts. Test: Next time the system cuts out, carefully put 
your fingers on the breaker case. If it's more than warm, replace it. 
Third possibility; Check the grounding. But try the other two first. 


ibm.pc/pc.hardware #682, from bbrown 
a comment to 676 


Sequencers on real computers delay for several seconds, long enough 
lor drive motors to reach 80% of full speed. Id expect a "delay" оп a 
PC disk to hold power for a second or so, long enough to notice. Id 
also expect it to be separate from the drive proper. 


ibm.pc/pc.hardwara #683, from smack [Steve Mack] 
a comment to 677 


| have just started using Rodime drives, and while | have not had the 
specific problem you mentioned, | have noticed a defect in these drives 
that might cause such a problem. The shock-mouned drive/printed- 
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circuit-board assembly is attached to the mounting frame in such a way 
thal the pins on the underside of the PC board extend to or below the 
mounting frame at one point. They could easily short to the cabinets 
mounting frame, possibly happening due to vibration/head movement 
or due to the gradual deterioration of the rubber shock mounts and 
consequent settling. 

Who knows what shorting out random drive logic pins might cause? | 
always insert washers between the drive frame and cabinet frame to 
keep the PC board pins just enough farther from shorting that | can 
sleep well. Paranoid but plausible. 

PS.: | should mention, | use 30-megabyte, not 20-megabyte, so the 
layout may differ 


HARD DISK SINGS THE BODY ELECTRIC 
ibm.pc/pc.hardware #672, from mhaas [Mark Haas] 


My hard disk has recently started chirping. It's a high-pilched squeaky 
sound that comes, usually briefly, and then goes. If! press gently on 
the rear shock mounts (between the drive and its chassis), the chirp 
stops. The drive is a new Microscience 20-megabyte unil, and so far 
this seems to have no effect on the drives performance or reliability. 

Anyone have any suspicions about this? Should | be worried or just 
get out the screwdriver? 


iom.polpc.hardware #673, from dondumitru [Donald Dumitru] 
a comment to 672 


My SysGen 30-megabyte (in an IBM PC) started chirping a couple of 
months ago. | set it out on a lable with a power supply and fiddled 
until | found what piece was vibraling. Then | took a piece of tape and 
just taped ihe annoying part to the drives frame with a bit of tension. 
(This assumes the chirper isnt a moving part) Havent heard it chirp 
since! 


ibm.pc/pc.hardware #681, from conniek 
a comment to 672 


Id suggest checking all the screws first, naturally, but most likely the 
Source of your squeak is the anlistatic spring on the bottom of the 
drive, attached to the spindle. If you just tweak it a tad to change the 
tension on it, your noise should go away. Al least that's the problem on 
most of the Microsci 20s. 


ibm.pc/pc.hardware #688, from jshifrin (Jerry Shifrin] 


One suggestion I've heard (but not tried) is to run the drive on its side 
for a while, presurnably to move the lubricant around a bit. 


ibm.pc/pc.hardware #689, from mhaas 
a comment to 681 


Ill check that oul as soon as possible. The chirping sound seems to be 
worst when the machine is dead cold, when it's first turned on. The 
noise essentially disappears after several minutes and then only occa- 
sionally reappears briefly. [s that consistent with the antistatic spring you 
mentioned? 


ibm.pc/pc.hardware #690, from mhaas 
a comment to 688 


This raises another question | have about hard disks. Are hard disk 
drives designed specifically to be mounted either horizontally or ver- 
tically? Thus, would you have to choose a specially designed drive to 
add into a Compaq Portable (vertical mount? Can you have problems 
if you mount a PC with a hard disk vertically, as with one of those 
Curtis stands? 


BIX 
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ibm.pc/pc.hardware #691, from barryn [Barry Nance] 
a comment to 690 


(т embarrassed to say this, but | installed my 20-megabyte disk up- 
side down. Once | found out, | didnt bother to turn it around. II works 
just fine in that position, and I'm nol going to tamper with success. 


ibm.pc/pc.hardware #692, from conniek 
a comment to 689 


| cant say for sure on that one. Now it’s beginning to sound more like 
a bad bearing/bushing, though it could simply be a matter of the fre- 
quency of the vibration of the antistatic spring changing with the 
température, 


ibm.pc/pc.hardware #695, from conniek 
a comment to 690 


Well, the drives are supposed to be tested in all planes, but, really, you 
can do only so much to compensate for gravity. The word that | got 
was that you should do the low-level FDISK and FORMAT with the 
drive in its intended position, i.e, if you plan to set the machine on its 
side on the floor, then do all of the above with the machine in that 
position. | understand thal this was very critical with the earlier CMI 
drives in the AT. 


ibm.pc/pc.hardware #704, from petewhite [Pete White) 
a comment to 690 


My Seagate has been running in a vertical configuration for over three 
months without being powered down for more Ihan a few hours. Nary 
a problem, yet. 


ibm.pc/pc.hardware #705, from petewhite 
a comment to 689 


| have an external drive with a spring that exhibited the same noises, 
the same way. Drove me bananas! Turned out Ю be the antistatic 
spring. (Where were you when | needed you, Connie?) 


ibm.pc/pc.hardware #706, from mhaas 


Cure found for dreaded chirpies. Yes, a cure has been found for that 
dreaded disease inflicting thousands of hard disks, the chirpies. Connie 
was right. | removed the hard disk from the chassis, turned it over, and 
bent back the small brass spring that contacts the platter spindle. This 
relieved some of the springiness, just a tad, and cured the chirpies. 
Thanks, Connie. 

For those with similar symptoms, dont bend the spring enough to 
actually deform it. You just want to reduce the springs pressure on the 
spindle a slight amount 


MEMORY MODIFICATION 

ibm.pc/xt.hardware #102, from jkilgore [Jerry Kilgore] 

| recently acquired a how-to note that had been extracted from a 
bulletin board somewhere. By adding an LS-158 chip, closing a jumper, 
and replacing the chips in banks 0 and 1 with 256K chips, | have 
640K on the motherboard of my XT. Does any one know (1) why this 
works and (2) will it harm anything? The XT tech manual shows the 
empty LS-158 chip socket and the jumper but makes no other 
comment 


ibm.pc/xt.hardware #106, from dono [Donald Osgood] 
a comment to 102 


Later-model XTs come with that capability built in. They don! mention it 
(continued) 
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because they want to sell you the memory, | suppose. It certainly is a 
normal capability of recent-vintage XB. 


ibm.pc/xt.hardware #111, from conniek 
a comment to 102 


We have a number of members using that mod, and the file, | believe, 
was probably called MB640K or some such. That particular file, if | am 
correct, involved soldering an additional jumper, which is a little scary 
to me. There is a laler mod that involves simply adding an additional 
chip to an empty socket, which negates the need for the soldering. Un- 
fortunately, | dont recall the chip number 


ibm.pc/xt.hardware #112, from dondumitru 
a comment to 102 


| have 640K on the motherboard—exactly as described in that mod. 
The modification involves (1) soldering a jumper between iwo solder 
pads (there just for the purpose of soldering a jumper to); (2) inserting 
а "decoder/multiplexer chip" into an empty socket (sorry, | dont 
remember the chip number); and (3) putting 256K chips into banks 0 
and 1. Ta, dah! 640K for minibucks. For an XT, this has to be the best 
way to upgrade your memory. For me, memory and the decoder 
multiplexer cost around $80. | had it installed in less than 45 minutes. 


ibm.pc/xt.hardware #114, from rschnapp [Russell Schnapp] 
a commant to 112 


| have the text of thal mod in my SideKick Notes file. The mux chip is а 
7415158, If youd like me to repost it (| dont know the original author's 
name or the message number), | will. 


AVOIDING TROJAN HORSES 
ibm.pc/pc.saftware #632, from mwalch [Mark Welch] 


| am uploading to the Listings conference a nifty litle program called 
CHK4BOMB (in a file called CHKABOMB.ARC). This program goes 
through a program and lists out all ASCII strings and also checks the 
program Io see if it is doing any direct disk accesses through the ROM 
BIOS. In other words, it checks to see if a program that shouldnt be 
going to the disk drive actually does. | just ran it on a nifty-looking disk 
directory utility, and it came up with the following warning message 
(after listing out all the ASCII strings in the program): 

[clipped from output of CHK4BOMB.COM] 


“WARNING **** 

This program uses the ROM BIOS routines for direct disk access. This 
program COULD format a disk or write to cerlain sectors without up- 
dating the directory or File Allocation Table DO NOT RUN this program 
until checked by an expert, unless you are familiar with the author or 


company. 

"WARNING'*** 

This program writes to absolute sectors. The possibility exists to over- 
write important data! 


ibm.pc/pc.software #633, from petewhite 

a comment to 632 

Sounds like a program that should be described in the Sysops con- 
ference. 11 have it as soon as it's listed; thanks for bringing it over. 
Right now | use the utility program ASCII to list and another utility to 
lock out disk access when testing. This one sounds a bit more simple 
lo use. 


ibm.pc/pc.soltware #635, from barryn 
а comment to 632 


That does sound nifty. But | bet it would go nuts on Norton's Utilities. 
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ibm.pc/pc.software #639, from mwelch 
a comment іо 633 


Tell me about (and tell me where to get) the utility to lock out disk ac- 
cess when testing. I've heard that there is a program that tells the 
system that there is no hard disk; | would like to get that. 


ibm.pcipc.software #647, from conniek 
а comment to 632 


We've been using it for some time now, and it is definitely handy. 
However, it's a tad slow, so what | usually do is to redirect its output to 
a file so that | can start it up and go away. Then a quick LIST of the 
output file does the trick if anything less than kosher is in there. 


ibm.pc/pc.software #653, from petewhite 
a comment to 639 


It's an the Cul-De-Sac, (617) 429-1784. File named DPROTECT.ARC. It 
tells you if anything wants to write to disk and locks it out so it cant. 111 
have it in Listings as soon as a few problems are addressed. (In the 
Cul-De-Sac it's in Misc. Utilities #2, File #65—1 minute at 1200 bps.) 


IBM 5550 (JAPANESE PC) HELP! 
ibm.pc/pc.software #748, trom gperfect [George Perfect] 


We are currently working on some windowing software for the IBM 
5550 (Japanese PC) and have a small problem (apart from not 
understanding Japanese). 

We would like to display kanji—2-byte—characiers on screen without 
using the BIOS. That is, we would like to place the character cades 
direcily in the screen buffer and avoid the speed penalty incurred 
when using the BIOS calis. 

To date, all attempts to do this have failed miserably. If anybody can 
assist with information or suggestions on speeding the display of kanji 
characters, | would be most grateful. 


ibm.pc/pc.software #750, from barryn 
а comment to 748 


George, theres some material in ihe Pascal conference that's related to 
direct-screen I/O. The assembler conference (topic cpu8088) has some 
as well, | believe. Neither set of material talks about kanji in particular, 
bul you may be able to make use of the data anyway. 

Two questions: What's the layout of the video memory (screen buffer) 
for kanji, especially in relation to the usual—English—layout of charac- 
ter/attribute byte pairs? And exactly what happens when you try writing 
lo the screen—what symptoms do you get? 


ibm.pc/pc.software #766, from gperfect 
a comment to 750 


Thanks for the info. | think we understand how іо write to a normal 
screen bulfer (we do it all the time on ather machines), but the prob- 
lam with kanji is different. Kanji characters аге stored in 16 bits— 
normally treated as 2 discrete bytes. The first byte (il within certain 
ranges of high-order ASCII, ie., > 127 decimal) acts as a lead-in to tell 
the display software that the next byte wil complete a 16-bit kanji code. 

With regard to the buffer format, it is basically the same as a stan- 
dard PC (i.e, first byte for character code, second byte for attribute). 
The standard procedure for writing characters to an IBM screen buffer 
works for display of ASCII characters and single-byte Japanese (kana 
characters mainly), but the process fails with 2-byte codes. 

The 5550 has a second display buffer which appears 1o work in APA 
graphics mode at all times. It appears that the BIOS fills this buffer with 
the FONT image of each character—read from disk if necessary 
(another small problem)—and, so far, we have only succeeded in mak- 
ing this happen by sending kanji characters via the BIOS calls. 
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Our problem is that we do по understand the operation of the 5550 
BIOS (IBM does not publish it} and so cannot fathom the format of the 
Character-display buffer or even if it is used by the BIOS in the display 
of kanji at all. There is a wealth of technical information available for the 
5550 and several good books, but our Japanese partners have fought 
Shy of translating it for us. 

in terms of symptoms, our main problems are speed (using the 5550 
BIOS is extremely slow) and clipping of characters on window boun- 
daries, ie, if a 2-byte character straddles a window border. The second 
problem is solved with a little searching (and a few curses at the JIS 
codes, which could make the process of identifying kanji mixed with 
single-byte characters much easier), but the first is a real problem to 
windowing software. 

Right now, it would be a great help il someone who really knows the 
5550 could tell us that whal we want to do is impossible—at least we 
would save the effort of trying. Ideally, if somebody has worked the 
machine and knows the literature, we would appreciate a pointer to the 
answer. Thanks again for your help. 


ibm.pc/pc.software #769, from barryn 
а comment to 766 


I've never seen the Japanese PC, so l'm on thin ice here. All І can tell 
you is how Id approach the problem if | were in your shoes. 

| think you hit the nail on the head when you say the problem is the 
mystery of what the BIOS is doing—obviously it works, it's just too slow. 

What do you think of this idea? Locate the Interrupt 10H vector in 
lower memory (assuming, as on a regular PC, that it's the one doing 
video-related functions) and use either DEBUG.COM or a product like 
ASMGEN (available here on BIX in the IBM section of the Listings con- 
ference) to гемегѕе-аѕѕетЫе the BIOS code that's pointed to by the Ini 
10 vector. Print out the resull and go through it, analyzing the code for 
video-buffer updates and accesses. This process should eliminate the 
mystery of what the BIOS is doing. 

Then you can proceed to use what you've found out to construct 
your own video-memory-bulfer control routines and bypass the BIOS 
code for the too-slow functions. 


MACINTOSH 


This month the Mac conference covers questions about hard disks, a 
debugger, a font, and some hints on using Word. There are also some 
questions concerning the Mac Plus. 


REQUEST FOR SCSI INFORMATION 
macintosh/hardware #77, from cfuller [Clayton Fuller] 


SCSI Info? 

Where can | find more information on the SCSI standard? A source for 
the published standard would be nice, but if there are any articles 
describing its use, thal would be better. 


macintosh/hardware #79, from tcantrell [Tom Cantrell} 
a comment to 77 


There are two SCS! info sources: 


ADSI (Adaptive Data Systems Inc.) 

2627 Pomona Blvd. 

Pomona, CA 91768 

(714) 594-5358 

ADSI has a very complete SCS! Guidebook. 
NCR Microelectronics Division 

Logic Products Marketing 


BIX 


1635 Aeroplaza Drive 

Colorado Springs, CO 80916 

(303) 596-5612 

Ask for all info on the NCR 538x SCSI chips 


[Editors note: ADSI's SCSI Guidebook costs $1695 plus tax and/or 
shipping costs] 


TE Music DRIVERS, MAC PLUS COMPATIBILITY, AND 
macintosh/softw.devipmt #145, from spmpuyol [Robert Puyol] 


About MacApp 

т a certified developer in France, and | have two questions. What is 
the latest MacApp version? (Mine is 0:3, a Pascal Workshop alpha 
release.) Are Macintosh MacApp and Macintosh Smalltalk available? 


macintosh/softw.devlpmt #146, from mondrejko [Michael Ondrejko] 
a comment to 145 


There is a Smalltalk avalable for the Macintosh from Apple, mostly un- 
supported, but for $50 definitely worth К. For an order form, contact: 
Smalltalk Request, c/o Eileen Crombie, Apple Computer Inc., 20525 
Mariani Ave., Cupertino, CA 95014. 


macintosh/soltw.devipmt #147, from dsharp [Doug Sharp] 


Mac Music Driver? 

Anyone know of a good way to output good multivoice music from a 
Mac program? | have heard Jazz Musician-Jam Session and gol real 
excited until | heard what they wanted to license it for Id like a driver 
that could take a MusicWorks or Deluxe Music Construction Set type of 
file as input so | could use a decent editor to try out the sounds. К 
cant be purely digitized tunes because of memory-siza and processor 
use considerations. Any hints or pointers would be accepted. 


macintosh/softw.devipmt #148, from petter [Petter Gustad] 
What is the latest version of Megamax C (any after v2.1)? Has anyone 
seen an updated version of Edit that runs on the Mac Plus? 


macintosh/softw.devipmt #150, from tom. thompson [Tom Thompson, 
Technical Editor, BYTE] 
a comment to 148 


| dont know about Megamax C. | think the MOS editor works on the 
Mac Plus, but | havent used it sufficiently to be sure. Stuff that I've 
checked so far: 


Application or Desk Accessory Ded version # 


MockWrite 3.0, 4.0 
Macintosh Pascal 1.0 ido 
Consulair Mac C 40 41 


The MDS editor refused to print to the Imagewriter |! on the Con- 
sulair disk, but that may be due to the super-stripped system file on the 
disk, MockWrite wrote to the Imagewriter İl with no problems. 

Oddly enough, TurboControl, with autostart set, didnt cause a crash 
on the Mac Plus. | can only conclude that it has something to do with 
the "old" Finder (4.1). It will be interesting to try it with the Mac Plus 
version to see what happens. I'm trying to do a compatibility study here 
to see what software will work without upgrades. Any info would be ap- 
preciated, as | want to see what impact it will have on the boxes of 
software | already have. 


macintosh/softw.devipmt #152, from rkaapke [Richard Kaapke] 
a comment to 150 


| have used Bill Duvall's editor under Finder 51 with HFS. His editor 
(continued) 
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(MDS Edit) doesnt open files across HFS folders correctly. If you use 
ihe HFSOPEN patch program put into the public domain by Andy 
Hertzfeld, MDS Edit will open files correctly but save them to Ihe "root 
directory” by using explicit filenames like "HD20:file" 


macintoshiseftw.devipmt #153, from kschmucker [Kurt Schmucker] 
a comment to 145 


| am also a MacApo tester/user. | think it is great. As a small test, | 
developed a program that uses multiple documents, the standard File 
and Edit menus, is compatible with multiple desk accessories, prints on 
the LaserWriter and the Imagewriter, and has all the standard window 
conirols. Only 87 lines of (object) Pascal. 

The first MacApp users meeting was held at the MacWorld Expo. 
About 50 people were there, and there was a high level of enthusiasm 
among many of the other MacApp users. Several serious applications 
were also shown: a shipboard navigation package, a re-implementation 
of MacPaint that supports multiple documents, auto-scrolling, and full- 
screen windows, and a crossword puzzle program. 

Version 0.4 will be out soon. ff you want an interim version (0.39) that 
lacks documentation and a couple of features, you can request it. Per- 
sonally, 19 wait. 

My guess is that after MacApp hits the street, it will be the only way 
lo develop new end-user applications (end-user applications, nol new 
device drivers or stuff like thal) because it cuts your development time 
down so much (by a factor of 4 usually) and impacts your application 
(performance and space) so litte. 


macintoshsoftwdevipmt #155, from ссгаміог [Chris Crawford] 
a comment to 153 


i'm a little surprised at your assertion that MacApp impacts an applica- 
tions performance and space so litle. This certainly violates common 
experience with high-level languages. | attended a presentation on 
MacApp at a Software Entrepreneur's Forum meeting, and Ihe lecturer 
seemed to acknowledge that MacApp did exact a considerable perlor- 
mance penalty, 


macintosh/softw.deviomt #156, from roberts [Guy Roberts] 
a comment to 148 


I've been using Megamax C version 2.16 for about three weeks now on 
both a Mac 512 and a Mac Plus wilh no problems. 


macintosh/softw.devipmt #159, from ccrawfor 


TMON RAM Usage? 

| am curious about using the TMON debugger | have been using 
MacsBug for the last few months (before | got my Mac fattened | simp- 
ly didnt debug—that's a tale of discipline). There seems to be a com 
sensus that TMON is one of the best around, but | am curious about 
its consumption of RAM. How much disk space does it require? How 
much RAM does ils resident portion require? Are there any constraints 
or gotchas in using it to debug production code? 


macintosh/sofiw.devipmt #160, from brecher [Steve Brecher] 
a comment to 159 


TMON can take from 20K to 50K + of RAM, depending on how you 
configure it and what “user area” (set of user-customizable routines) 
you use. Disk consumption is likewise variable depending on what you 
include/exclude (doesnt a guy like you have a hard disK?). | always 
have TMON loaded—it's my start-up application (i've allered it so that 
after loading the monitor it launches my "real" start-up application). Last 
lime | used MacsBug was about 1947. Get TMON. Then get Darin 
Adler's public domain Extended User Area. 
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macintosh/softw.devipmt #161, from kschmucker 
a comment to 155 


Quantification of "little impact” = 10K to 20K in space and between 
10% to — 2096 performance hit. (By that | mean the MacApp version 
can be from 1096 slower than a non-MacApp-written application up to 
2096 faster.) Maybe Im spoiled, but that seems like a good trade for a 
big reduction in development tima. 


macintosh/softw.devlpmt #163, from tom. thompson 
a comment to 160 


I've located the source for the Extended User Area and will upload ії 
for you if you're interested. 


macintosh/softw.devipmt #164, from Iloeb [Larry Loeb] 
a comment to 160 


Darin's EUA fixes some minor TMON bugs as well. Gee, if its not in 
Listings, Il put it there. 


macintosh/softw.devlpmt #167, from ccrawior 
a comment to 163 


Yes, please do so; | just today ordered TMON from ICOM, so | will be 
very interested in the Extended User Area. 


macintosh/softw.devipmt #171, from hedges [Tom Hedges, Fractal 
Software 


] 
a comment to 147 


Studio Session is supposed to sell for less than $100, not a particularly 
high figure. It is due out by the end of April and would be your logical 
first step toward high-quality music output by the Mac. 


macintosh/saftw.devipmt #175, from dsharp 
a comment to 171 


| wasnt talking about a music program bul a music driver to use from 
within a game I'm working on. If Studio Session is the same as the 
program | saw called Jam Session, then it is indeed a wonderful music 
machine, bul the developers wanted mucho bucks to license a driver 
for developers. If they drop their prices considerably, Id jump al it, but 
meanwhile I'm still looking for a good, reasonably priced Mac music 
driver. 


macintosh/softw.devipmt #176, from frankb [Frank Boosman] 
a comment to 175 


| understand that MacroMind is now licensing code for developers to 
use in their programs. MacroMind produces VideoWorks and Music- 
Works, and | seem to remember a sliding scale of royally charges, up 
lo a max of about 60 cents per unit What they charge depends on 
what use you want lo make of their code; it's handled on a case-by- 
case basis. Call the people at MacroMind for a MusicWorks driver. 


macintosh/softwdevipmt #177, from hedges 
a comment to 175 


Oh, OK, | didnt think their retail price was that high. The music output 
code (which | have personally worked оп) is sort of the “family jewels” 
of the Studio Session product, so it makes sense they dont want to 
license for cheap. 

You can use a single digitized sound from SoundCap, a product from 
Fractal and MacNilly, but it would require lots more space if you 
wanted to output complex melodies, On the other hand, if you are con- 
tent with sound effecis and short bursts of music, the SoundCap digi- 
tized sounds might be the way to go. The SoundCap file unpack and 
output code is іп the public domain and is posted in the Listings area. 
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macintosh/softw.devipmt #178, from dsharp 
a comment to 176 


Ive talked to Mark Cantor of MacroMind, and they are licensing a 
VideoWorks driver with very minimal sound abilities for a reasonable 
sum. | am looking for a four-voice music driver. Sorry. 


ANOTHER PROGRAM BUG 
macintosh/softw.devipmt #183, from ccrawfor 


Odd Bug 

Ive got a pretty good programming problem here. | have a call to Cau- 
tionAlert that causes the system to crash. It always crashes the system, 
with one exception: // | have installed MacsBug and / | crash the 
system once, get thrown into MacsBug, execute an Escape to Shell 
(ES) command, and then restart the program from thal point, the Cau- 
tionAlert will not subsequently crash. Moreover, | found that the crash 
occurs only when | sel my program as the start-up program on the 
disk. 

The ALRT definition in the resource file is fine and good, | checked it 
with the resource editor. So is the DITL for the ALRT. ! thought thal 
perhaps | wasnt initializing one of the many managers properly, but I 
am calling tntGraf, InitFonts, InitWindows, InitMenus, and InitDialogs, in 
that order, so it doesnt seem that | am leaving anything out 

This is not a make-or-break problem; | can leave the Minifinder as 
the start-up. | am curious, though, as to the cause of this odd little bug. 
Any ideas? 


macintosh/softw.devipmt #184, from brecher 
a comment to 183 


You need to call TEInit 


macintosh/softw.devipmt #185, from ccrawfor 
a comment to 184 


Are you sure that | need to call TEInif? | am not using any part of the 
text edit package—at least, | didnt think that Alerts were part of the TE 
package. Am | wrong? 


macintosh/softw.devipmt #189, from ccrawfor 
a comment to 184 


Oh, mortification! You were right! That's whal | get for trying to save two 
lousy bytes that | thought were unnecessary because | wasnt directly 
using the text editor package A great big OOPS! 


INSTALLER TIP 
macintosh/news #290, from lloeb 


How to Fix the Installer 

If you have read the errata to the latest Software Supplement (errata.wrt 
in Listings), you know the System Installer that Apple supplies wants to 
install 3.1 instead of 31.1. Heres how to rewrite the script to install the 
correct system file: Open System Installer with ResEd and find the 
ІМС resources. In these resources there is a hex string that represents 
the date of the system to be installed. You paste here the date you got 
from the system you wish 1o be installed (by opening the destination 
system with FEdit and copying it from there). Save your changes (this is 
a backup disk, isnt it). Open the Imagewriter (and LaserWriter if you 
have them) system files with ResEd again and paste the correct INSC 
resource (that hex date string) in those as well. Save your changes and 
you're done. 


APL FOR THE MAC 
macintosh/sottware #170, from jbaker [John Baker] 


PortaAPL Version 30a 
For the last two weeks | have enjoyed the immensely rewarding ex- 
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perience of working (day and night) with what may be the best "power 
user" problem-solving tool running on the Macintosh today. 

| am speaking about version 30a of PortaAPL. The first two versions 
of this product, 2.0 and 2.1, were very salisfying pieces of software. The 
latest release pushes PortaAPL into the front line of top-quality APL 
systems. In my opinion PortaAPL is the best APL system buy on the 
market today. It compares very favorably in all respects to SSCS 
APL'PLUS, the best MS-DOS APL. 

At this point you may wonder who | am and what makes my opinion 
about APL systems worth anything. | run a small successful APL con- 
sulting firm in Edmonton, Alberta, Canada (home of the best hockey 
team in the NHL). My major clients are large mainframe APL shops in 
private industry, the Alberta government, and the University of Alberta. | 
have programmed in APL for over ten years. 

Having worked on all of these systems, | can state without hesitation 
thal PorlaAPL is a very sound and thorough implementation of stan- 
dard IBM VS/APL with many STSC extensions. It's the first complete 
APL system that costs less than $300 and yet delivers the power and 
capacity required to run many mainframe-developed APL systems. | 
have ported hundreds of APL functions and one complete database 
system from VS/APL environments to PortaAPL with no difficulties or 
incompatibilities. Of course, the Mac cannot keep up with an Amdahl 
maintrame, but the amazing thing is this little interpreter is fast enough, 
running mainframe code, to still be useful. 

If you want to experience real power on the Мас, do yourself a favor 
and get PortaAPL. You will not regret it Take it from a very satisfied 
customer. PortaAPL is produced by Portable Software, 60 Aberdeen 
Ave., Cambridge, MA 02138, (617) 547-2918. 


{Editors note: PortaAPL costs $275 plus $10 handling charges] 


macintosh/software #175, from kerskine [Keith Erskine] 
a comment to 170 


What kind of graphics does PortaAPL allow you to do? 


macintosh/software #177, from jbaker 
a comment to 175 


PortaAPL supplies a workspace of cover functions that allow you to ас: 
cess most of QuickDraw from APL. The system comes with a small plot 
demo thal shows one how to set up a simple technical plotting system. 
| have modified this system to plot engineering graphs, log normal, 
splines, etc. The performance is quite adequate. Its nol as fast as сот: 
mercial plotting packages; however, the APL environment is more flexi- 
ble and adaptable than some of the plot packages | have used. If you 
have a need for "nonstandard" plots, PortaAPL is а good tool to pro- 
gram them in. 


BOSTON II FONT INFO 
macintosh/software #179, from joeleben [Joe Leben] 


For those that don! know about it, acquire the shareware package 
called the Boston 1! font It's a collection of fonts that are much better 
that any I've seen, and I've got a lot of fonts. It's optimized for produc: 
ing normal-sized text on an Imagewriter printer and has to be seen to 
be believed. The italics are even more legible than Ihe normal 
characters. It comes with a well-formaited on-disk manual and other 
miscellaneous software, including a RAM disk package thal can be 
used to speed up the printing of the heavily formatied manual. Best 
$10.50 I've spent in a long time ЇЇ can probably be found on bulletin 
boards, but | got mine by mail by sending a blank disk and a check 
lor $10.50 (U.S.) to the following address: Charles E. Maurer, 31 Forsyth 
Ave. S, Hamilton, Ontario LBS 2А4, Canada. 

PS.: The manual is worth the $10.50 for the typographics tips and 
techniques that it presents. 

(continued) 
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macintosh/software #182, from lioeb 
a comment to 179 


| heartily concur. Best usable font | have for real correspondence, 


macintosh/software #192, from bwebster [Bruce Webster, Consulting 
Editor, BYTE] 


a comment to 179 


ПІ second the comments about Boston ІІ. | wrote nice things about it in 
a recent column (February BYTE), for which Charlie sent me a nice iet- 
ter (as did Paul Rapoport, creator of the International font). Boston is 
now the font | use for word processing оп the Mac. (Be sure to gel 
Boston Il; theres an older Boston running around.) 


macintosh/software #233, from jamurphy [Joe Murphy] 


Macintosh Pascal 2.0 

Maciniosh Pascal 2.0 has been finally released as an update for those 
of us who have Macintosh Pascal 1.0. The update should be available 
at any Apple dealer. |t comes on two disks, one with the new version of 
MacPascal and the other with documentation about the update, some 
new sample programs, an installer to put the program on a hard disk 
(or to make backup copies), and a shell program. The shell program is 
a 75K runtime file that allows programs to be executed without running 
MacPascal. 

The notorious copy protection is gone, but there are invisible files on 
the disks which make it necessary to use Copy Il Mac, the utility in- 
duded with the program or any copy program that copies invisible files 
lo make backups. 

They appear to have fixed all the bugs and have added some 
features. The program comes with Finder 5.2, but if you try to execute 
a file with the PSHELL (runtime file), it crashes unless you use 
Finder/System 4.1. | thought it was really amazing when | tried to run a 
lile as an application, and my Mac did a very vicious crash. Il was only 
when | tried the old Finder that | realized the problem. It seems incredi- 
ble, but the PSHELL is not compatible with the version of the Finder it 
comes with! Overall, though, it is a free update (you need your master 
copies to get the update, although my dealer put the copies on two 
disks | brought because | didnt want to lose version 1.0), and Apple 
should be commended for that. It is a well worth getting and, aside 
from A one problem with the runtime file, is a great improvement 
over 10. 


SOME TiPS ON UNPRINTABLE CHARACTERS IN WORD 
macintosh/software #236, from lloeb 


Word Tidbits 
It is possible to find and change certain unprintable characters in the 
Find/Change dialogs. It requires the following special codes: 


white space 

fixed-size nonbreaking space 
tab 

paragraph (RETURN character) 
new line (Linefeed?) 

optional hyphen 

Word document division 


» 
a; Fura = 


MAC PLUS PIN-OUTS 
macintosh/tech.talk #144, from гкаарке 


Mac Plus Peripheral-8 Pin-out 

Since checking the connections between a Macintosh Plus and an 
imagewniter Il, | have found that the pin-outs are identical. For those 
without an Imagewriter || manual handy (see page 88, appendix C): 
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54 38 
2 1 
(You should recognize this pattern only in one orientation, which is look- 
ing at ће pins in the male connector, holding it so that the flat part is 
pointing up.) 


Pin 1: OTR Data Terminal Ready Output 
2: CTS Clear To Send Input 
3: kD- Transmit Data- Output 
4: SG Signal Ground 
5: RxD- Receive Data- Input 
6: KD« Balanced Transmit + Output 
7: NC No Connection 
8: RxD+ Balanced Receive + Input 
Shield: PG Protective Ground 


| have no idea where to get these connectors ather than on a Macin- 
tosh or Apple Il penpheral-8 cable. 

I! you want to adapt a 9-pin to the peripheral-8, try using the Mac 
512K to Imagewriter li cable (which has a 9-ріп on one side and a 
peripheral-8 on the other). Plug the 8-pin connector into the Macintosh 
Pius port, then get a "gender bender” 9-pin female to 9-pin female 
straight-through cable. Plug your 9-pin connector into one end of the 
gender bender and the Imagewriter Il cables 9-pin connector into the 
other end. Note that the voltages found on the 9-pin connector are not 
supplied on the peripheral-8, so dont expect this to work with a 
ThunderScanner or Koala MacVision, or with any other device that re- 
quires power irom Ihe Macintosh and nol from its own source. 

This is theoretical—! have not tried il; as soon as my Plus arrives, IU 
post any corrections thal | needed to make. ' 

Incidentally, | have a ThunderScanner and | will be thinking about 
ihe power problem. 

All you brave souls who dare to try this out, please leave us a note 
telling af your success or corrected failures. 


macintosh/tech.talk #150, from rkaapke 
а comment to 144 


When consulting this diagram, reverse the positions of the transmit and 
receive connections. When | used an imagewniter 1 to Macintosh 512K 
(08-9 to peripheral-8) cable, t needed to exchange my transmit and 
receive lines for all the connectors | wanted to mate to the DB-9. The 
diagram in message 144 is for an Imagewriter (I; the Macintosh Plus 
has the transmit and receive lines (four in all) reversed. (Exchange 
10+ for RxD+, and so on.) 


macintosh/tech.talk #151, from tom. thompson 
a comment to 150 


Your pin-outs are correct. Possibly what's going on is the null modem 
(transmit-receive pair swap) in the cable. Can you confirm? To recap: 
pin 3 is kD-, pin 5 is RxO-, as specified in message 144. 


macintosh/tech.talk #152, from rkaapke 
a comment to 151 


Aha! Yes, of course—it's obvious now that | look al the connections! 
The Macintosh Plus peripheral-8 pin-out on message 144 is correct; an 
Imagewriter II to Macintosh DB-9 is a “null modem" cable, and so if 
you use it with a Macintosh Plus to bring the peripheral-8 out to a male 
DB-9, the transmit and receive lines are reversed. You have to keep this 
in mind if your way of making an adapter from the Macintosh Plus 
periphera-8 to а DB-9 is using the Imagewriter || cable. Thanks for 
Clearing that up for me m 
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A Directory of Products and Services 


ACCESSORIES 


SOFTWARE PACKAGING, DISKS 
Сют binders & sips the IBM's Vinyl briders, boxes. and 


lokders—many 9206. Dsk pages, envelopes, 5 labels. Low 
Oty. mpning. Bulk & branded disks. Much More! Low 


Опсе Fast savice Сай or write for FREE CATALOG 


моонот Systems Limited 
376-8 East St. Charles Road 
Lombard, IL 60146 


1-800-DEAL-NOW (312) 628-5160 
Maury 657 


COMPUTER PROTECTION 
а UPS • LINE CONDITIONERS * ISOLATORS 
* MODEM PROTECTORS 
* AC POWER INTERRUPTERS 
— HUNDREDS OF HINTS А PRODUCTS — 
FREE CATALOG 1-800-225-4878 
ELECTRONIC SPECIALISTS, INC. 
171 So. Main St., РОВ 389, Natick, Mass 01760 
(817) 855-1532 


THE BUYER'S MART is a monthly advertising section which enables readers 
to easily locate suppliers by product category. As a unique fealure, each 
BUYER'S MART ad includes a Reader Service number 10 assist interested 
| readers in requesting information from participating advertisers. 

RATES: 1x—$475 3x—$450 6x—$425 12x—8$375 

Prepayment must accompany each insertion. 


AD FORMAT: Each ad will be designed and typesel by BYTE. Advertisers must 


DEADLINE: Ad copy is due 2 months prior to issue dale. For example: June 
issue closes on April 1. Sand your copy and paymant to THE BUYER'S MART, 
BYTE magazine, ?0 Main Street, Peterborough, NH 03458. For more inlorma- 
lion call Karen Burgess at BYTE 603-924-3754. 


| ACCESSORIES 


. e -SOFTWARE PUBLISHING... 
GOS offers a wade vanety of senaces ihai wal neip oet your 
softwere lo the mahe Acdres your needs wih GOS 
= IBM ама clothvinny? 3-nng bencerskos 
* аран. Veevoer, sk pages. bulk dekeras. 
+ [изн Guphcabon with 10006 venficgson 
+ Shonk тарсо ало product assembly 
* Quick turn-roundg 
A well packaged praduct can make vve Clarence i такту 
A tae Сай us now! VISAMC 


Guenco DEVELOPMENY SvsTEMS(312) 392-2492 
3020 Feage Ave  Anngion Hrs IL 80004 


inquiry 770 


FREE CATALOG OF ELECTRONIC PARTSI! 
Thousands of parts and new surplus electrorsc раль 
al super low prices FAST ORDER PROCESSING 
AND SHIPPING (95% СЯ al orders shipped within 
48 hours}. 

CALL OR WRITE FOR A FREE CATALOG. 


ALL ELECTRONICS CORPORATION 
РОВ 20406, Los Angelas, CA 90006-0406 


(213) 380-8000 


furnish typewritten copy. Ads can include headline (23 characters maximum), 
descriptive text (250 characters maximum], plus company name, address and 
telephone number. Do not send logos or camera-ready artwork. 


BOOKS / DISKS / VIDEOS 


HOW THERE ARE TWO BOOKS! 
mmarz' Handbook of 


im Pe D ds 
omman 
Vi. | — pts tough 84 — $37.55 
МУ. 1l — рир as new as 95 — EIS 
Sm — 7 é И -— ФЕРБ 
"80+ Мати of DWPYDMP/Color 450 pgs./Table Form 
MCOC'VISIVCK/PO + £2 COO + $250 SH 
ORDEAS CALL: 1-200-828-2828 ext. £834 ОВ WRITE: 
CARDINAL POINT INCORPORATED 
PO Box 536 ENN, IN 47429 
(812) 878-7911 (M-F 9.5) 
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BUSINESS OPPORTUNITIES 


VIDEO STORES | 
We need ambitious dealers in all U.S. states 
and Canada io market а powerful system to 
computerize video tape rental stores, 


WINCHESTER DATA 
PRODUCTS INC. 
3301-Exacutive Drive., #204, Raleigh, N.C. 27609 
(919) 872-0995 


Meury 691 


Self-Inking Printer Ribbon 
For users of Okidata and othar open spool ribbon 
printers. Controlled Printout Devices are a new kind of 
printing ribbon Ut ee-ink Ihemselves, and will last 15 
umes longer than tha ribbon you are now using. For 
further information please call or write, 

CONTROLLED PRINTOUT DEVICES, INC. 

РОВ Bio, Baldwin Ad., Arden, NC 28704 


(704) 684-9044 


FREE CATALOG 


Qutslanding prices on compiler accessories for 
your compuler and workstation. Our catalog 
features а wide selection of quality products tc 
meet all your accessory needs. Сай or write today 
to receive your ireo catalog. 
LINTEK COMPUTER ACCESSORIES 
РОВ 8058, Grand Rapids, МІ 49508 
(618) 241-4040 
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LOWEST PRICES ON DISKETTES 
5%“ S500 $45, 0500 $55, High Dansky $165 
J” SSHD $145, DSHD $145 
* Includes гумак «енмен 
о Renten hub ring 
Киын сачу © Labets & whia protect labs 
Free UPS shipping Minimum 100 diskettes. 


Send check or call. СА residents add 632% salas ши 


Data Bureau inc. 
1633 Westwood Bivd.. Ste. 120 
Loe Angeles, CA 90024 
213-472-0345 


query GAT 


LASER PRINTERS 


) will pay you cash for your used toner cartridges!!! 
(HP, Apple, Canon, etc.) 


Call or write lor tree instant pickup service: 
PC Corporation, Laser Printer Products 
11 Freeman Street, Stoughton, МА 02072 
(617) 093-0000 (24 hours) 

(017) 341-3008 (0-5 рт Essam) 

Comer nguris wacom 


DATA SWITCHES 
Stop recabling forever. wih our Sena! or Parallel AB 
or X Data Switches Two paniers can share one come 
puler or two computers cán share one printer or piot- 
tar, or modem, or moniior, or slc. Prices start as low 
as $42.00. Send for our catalog or see our ads in 
Jan /Mar Мау issues To wcraase your sysiems pro 


ductnmty loday. call 802.623.5718 


Via West, Inc. 
534 М Sione Ave, Tucson, AZ 85705 


inaury 780 
BAR CODE 


BAR CODE READERS/PRINTING 
Programs $49-$299. Haaders-$325 up PRINT Bar 
Codes on PC and Epson/Owdata or IBM Proprimar 
- Code 39, | 2015, UPC, MSI, DOD-LOGMARS, 
AIAG Graphics chs up io 1". Labels. Catalogs kom 
fies Subrounnes tor BASIC. Cobol. Clipper, Turbo. 
Разса) C. dBASE Ili Plus 

Worthi n Data Solutions 
130 Crespi Coun. Santa Cruz. CA 95060 
(408) 458-9938 
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Do you know businesses or people ihal buy IGM 
hardware, sofware. accessories and suppties? I! 50. 
you Could make commiesions just Tor recommending 
our national fim. Ful or part-ime postions avaiable 
We discounl most major brand name producis 
20-50%, which makes our prices most appeakng. 
Plus you да $ for the sala Call or wma lor more inio 
WGGB 
316 North Owen Ste Moum Prospect, fi, 60056 
312-392-2021 


COMMUNICATIONS _ 


TELETERM 
Sophisbcated Terminal Emulator of moet popular ter 
папа including DEC УТУО, plus buid your own 
uprdownioad direct lo барап. . . error free hie 
transfer protocols. . . full screen ASCII text editor , 
remote prin... unaltended fie transfer mode 

Telexpress, Inc. 

PO. Box 217, Willingboro, NJ 08046 
(609) 877-4900 


TURBO/ICOMMUNICATION 
1 Asynchronous Communications program weiten эб 
Turba Pascal". 


Chicago, IL 60629 
312-778-3148 alter 6:00 
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DUPLICATING SERVICES HARDWARE 


DISK CONVERSION 


CONVERSION SERVICES 
Convert any 9 track таппай; lape ю or from over 
500 formats including ЗУ" 5", B^ disk formats & 
word processors. Disk lo disk conversions also 


available. Сай for mare info. (312) 459-6010 


Pivar Computing Services, inc. 
185 Arlington Hgts. Rd., De „4 
* ж Buffalo Grove, IL 6008 
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DISK AND TAPE CONVERSIONS 
High qualay conversion Sennces for Dedicared. мого 
Processors, Mini and Microcomputers. Over 600 3\%°, 
бм”. and B^ formats. Also 800-16008P1 taps. Inctud- 
ed. Wang, NBI, CPT, DEC, Vydec, Lanier, OS/6, Xerox, 
IBM Syg/34/36/38/5520, Mac, Victor, TRS, Apple. 
NSTAR. IBM PCA, НР, and most of the other microcom- 
puters. We can convert directly нїп word processing 

Samna, MM 


DATA FORMATS, INC. (408) 972-1830 


INCOMPATIBLE WORD PROCESSORS? 
We convert to and irom: XEROX, DEC, IBM, 
LANIER, WANG, PC-DOS, CONVERGENT 
TECHNOLOGY, WORDSTAR, MULTIMATE, 
SAMNA ASCII, MICOM, TAPE TO DISK. 
Also mos! CPIM systems. 

LOWEST PRICES 
DATA CONVERSION INC. 

6310 Caballero Blvd. » Buena Park, CA 90620 
(714) 522-7762 (600) 824-4851 In CA. 


Disk/Disk * Tape/Disk 
Over 600 formats! ЗУ, 544, or B inch disks, 9 
маск mag tape; 10 MB Bernoulli carindge Data 
base and word processor Iransiahon specialists. 

Computer Conversions, Inc. 


9580 Black Mountain Rd.. Ste J 
San Diego, CA 92126 


(619) 693-1697 
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CONVERT 


CP/M <= > MS-DOS 
wie and lormal CPM disheties on an IOM РС or com- 


Only $59 tram Selfware, Inc. 
3545 Chain Bndge Ad., Sute 3 
Fairfax. WA 22030 
703-352-2977 


DOCUMENTATION 


COMPUTER ASSEMBLY MANUALS 


BIG BLUE SEED lor IBAA" BUILDERS: parts кы, piace- 
ment degrams, nstruchons lor assembbimg over 65 IBM: 
сотраняе bara carda - $1495, 

APPLE SEED Н for APPLE" BUILDERS: «strucions 


tor assembhng 77 Apple-companbble bare cards mcloud 
the He and lla motherboards - $12 95. 
OVER 40 DIFFERENT BARE CARDS 
IN STOCK FOR THE HOBBYIST 


NuScope Associates 
PO Box 790 « Lewsion NY • 14092 
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WESTERN TRANSDATA, INC. 
Why пек dupkcating your 
pur. when aur equipment a desgned solely ID 
L fher pedecton 10096? Ом 600 formats Jv. 59 
sanakzHbOn. сору prolachon a у packagno 
n: and fan penonazed 
WESTEAN TRANSDA А. INC. 
1701 E. Edinger Avg. А-4 
Sania Ana, CA 92705 
714/547-3383 (collect) 
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BLANKET SERVICES 
Diskette duplication * Packaging • Stocking/Drop 
shipping * 48 hour daliveary + SUPERLoK copy pro- 
tection © No mastering fee • No charge for stan- 
dard labels + Place а bankal order with releases 
аз you пава them for any qu&niity at a lied price. 


Star-Byte, Inc. 
2564 Industry Lane, Norristown, PA 19403 
215-539-4300 800-243-1518 


{төшү 750 


DUPLICATION SOLUTIONS 
We have Ihe answer 10 your duplicalion needs. 
no mater what the volume. We supply auto- 
loaders, disks, and technical suppor We pro- 
wde copy protection, serialization, package 
assembly, and disinbutive shipping 


MegaSoft 


PO. Box 710, Freehold, NJ 07728 
1-800-222-0490 201-462-7628 (in NJ) 
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HARDWARE 


USED APPLES & IBM's 
Laser 128 (new) — call 
PC Jr as low as $325.00 
Motherboards & accessories — call 
We buy, sell, & horsetrade — Apple, IBM, & СВМ. 
SHREVE SYSTEMS 
B45 Lark Æo.. Stweveport, LA 71105 

318-865-6743 4-9 p.m. C.S.T. VISA/MC 
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POWERLINE GREMLINS?? 


POWER FAILURES?? 
The MEIRICK STANDBY POWER SYSTEM 
is tha TOTAL SOLUTION to your 
powerling problems 
240 wail system - $365 400 wall sysiem – 5496. 
800 май 1796 


MEIRICK inc., POWER SYSTEMS DIV. 
Box 288. Frisco, CO 80443 303-568-3251 


пташку 720 


Tandy 1000 Hardware 
TanPak Multifunction Cards . 
Memory to 512K, R5232 чк DM 
TanPak Second 2 
Memory to 256K, 


*0 Meg Hard Orive with "Controller . .. $549 
20 Meg Hard Drive with Controller... $749 
Hard Drive Specialist 
1-900-231-6671 ог 1-713-480-6000 
16208 Hickory Knoll, Housion. Texas 77059 
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DON'T LET POWER PROBLEMS 
DESTROY YOUR FILES. 

GET UNINTERRUPTIBLE POWER 

SUPPLIES FOR YOUR PC'S. CALL FOR 


BEST PRICINGS. 
Everett/Chartes* Marketing Services 
6101 Cherry Ателие 
Fontana, CA 92335 
800-443-1860 Calif. 800-821-0589 
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SINGLE BOARD COMPUTER 
INDUSTRIAL STRENGTH 
= FORTH OS, Edao Assembler, Target Compsier RAM 
Desk « 8085 CPU * 16 АО Channels « R5232 » Realtime 
Clock = Bultered Онда! UO e Battery Backed RAM 
a Single Supply а Watchdog Tener » Full Line of Sup. 
pon Hardware/Sottwye е Countgr/Ti rir ө IBMACPM 
Support » AS422 « FROM $285.00 » 
EMAC, INC. 
1400 West Main, Carbondale, ilino, 62901 
(618) 529-4525 


EPROM/EEPROM PROG. $250 
Programs 2716-27512 251x and 68764/66 eproms 
ма AS-232 Also 8743 micros and 28x34 & 52Ba. 
EEPROMs Automatic baud rale select. built in help 
menus, no personality modules 
18 ВІТ VO MODULE $75 
Low соё control wa RS-232 Expands Io 512! 


o NTELLITRONICS 
О. Box 3263, Tustin, CA 52680 
(714) 669-0814 


The BG-Boards 

and weli-cralted books teach you how Io construct 
CICS Ку mierfacng external devices 10 IBM. Ap- 
ple. TRS-BO, Tandy. Commodore, Timex-Sinciar 
micros for mondonng and corral $35 to $350. Free 
catalog. 

Group Technology, Ltd. 

Route 1 Box 83, Check. VÀ 24072 

703-651-3153 


WESTERN INFORMATION SYSTEMS 


Phoenix, Arizona 
Oesinbutors of Wyse. Telewdeo Diablo. Case/fixon 
Paradyne. Prankce Also Canon laser and other 


ra 
pane’ LOWEST PRICES 


Leasing Available 
1-800 824-3086 


Dealers Only 


68000 COMPUTERS 
Single board compulers. 128K lo 1М ВАМ. 4 tenal. 
2 рагайа poris (expandabie io 22 ports total). floppy 
controles for 2 10 4 drrves, SASI interlace for Wire 
chesier addition, lmer/ Cock, real tme mulli-asieng 
rmuli-user operalina system, assembler, ine adila, 
2 screen 604075. spreadsheet From $995.00 


AAA Chicago Computer pane 
120 Chesinut Lane - Wheglng. IL 60090 
(312) 459-0450 


| HARDWARE 


$79 MONOIGRAPHICIPRINTER BOARD 
" Hercules compatible ° 720 x 348 pixel 
* Lows 1-2-3 compatible * 60 x 25 text 
* Printer, Mondor port ° 1 year warranty 
* Light pen port * In stock delivery 
1 - $99 2-0 $49 10 - $78 


SUGAR INTERNATIONAL 
12015 NE 8th Ste. 3, Bellevue, WA 98005 


(206) 462-0283, Mo-Sa, 9-6 


TANDY-EPSON 
Qur 10ih year of DISCOUNTS 
Ed or Joe McManus 
Fgt. Prepaid. Save Tax 
Toll Free 800-231-3680 


MARYMAC INDUSTRIES, INC. 
22511 Katy Fwy., Katy (Houston), TX 77450 
1-713-392-0747 Telex: 774132 


GBA 
Full function IEEE-4BB bus analyzer wilh 12,287 
byte memory. Controlled irom any RS-232 com- 
puter or tarminal. Also provides full bus control and 
message sending capability. $995.00 


Connecticut microComputer, Inc. 
568 Danbury Ad.. New Milford, CT 06776 
Phone: 203-354-9395 Telex: 710-456-0052 


1-800-826-0843 


THE COMPUTER BARN 
Wyse 50 $408. Wyse PC — $995. 
Wyse 85 $459. (Dual Floppy) 
Televideo 905 — $285. 
Telewdeo At | — $2095. 

We Will Beal Any Published Price 
Call for FREE Brochure 


a RS-232/422 wih 24 Parallel VO 
* RS-222 Synchronous 
Call About Custom Designed Boards 
ADAMS 
PO. Box 17625 
Greenville, South Carolina 29606 


(803) 297-9630 


FAST GRAPHICS COPROCESSOR 
50000 vectorsecond card for PC, XT or AT with 
ССА. Drews in hardware: zoom, pan, area fill, 
dithering, arcs etc. Turbo Pascal & MS-Fortran 
libraries. 14 day trial, 90 day waranty 640x400 16 
color. $582. 640x200: $378. Manual only: $10, 
relundabte. 


E-Heart Engineering 
18103 Sky Park South #0, Irvine, CA 92714 
4) 261-1725 
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HARDWARE ADD-ONS 


840K for IBM XT and Portables 
your memory board with MAXRAM. Easy plug- 
in installation, doas nol violala IBM's warranty, 10096 
soitwars compatible, MAXRAM-R includes two banks 


Shipping included, dealer pricing available. > 
Сай (318) 478-0722 10 order. 
LOGICAL SYSTEMS CORPORATION 
6184 Teall Sta. Syracuse, NY 13217 


INFORMATION SERVICES 


TURBO S.I.X. 
The Turbo Pascal Software information eXchange 
offers its mambers megabytes al Turbo Pascal 
code for only $6 per diskette. Also a monthly 
newsletter. Send $1.95 for the TURBO S.I.X. 
catalog. Deductible fram the $19.95 membership 
fee whan you join. MC/Visa. 


TURBO S.I.X. 
Р.О. Вох 8373, Dept B2, Waco, Texas 76710 
3101 Mitchell, Waco, TX (817) 753-2182 
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MULTIUSERS 


MULTIUSER CLIPPER (OR C)! 
With NOVELLIB and Nantucket'a Clipper or Liteboat's 
Lattice C Compiler. 


Spogiing 
* Login, Station ID, and More! 
Objed code and examples 
MOVELLIB only $69. (specity Clipper or С). 
Communication Horizons 
701 7th Ave., Dept B, New York, NY 10036 


Tel: (212) 724-0150 Source: NAN285 


DBASE HI PLUS PLUS 
NOVELLIB-20 gives you what Ashton-Tate lett out: 
прег level Network functions 

в Locks 
a Sabon & User ID, and More! 
* BIN code and exgenples 
MOVELLIB-2D only $98. 

Communication Horizons 

701 7th Ave., Depi B, New York, NY 10035 


Tel: (212) 724-0150 Source: NAN285 
pary 674 


PHOGHAM/GENERATORS 


WINDOW.LIB.- 


ала Cutt Control No royaiees Ask about our BIOS/DOS 

LiB МБАМС 

GLENCO ENGINEERING (312) 392-2432 
3920 Ridge Ave., Arlington His.. iL 60004 


SOFTWARE BUSINESS 


dFELLER Inventory 

A business inventory program written in 
modiliablo dBASE source code. The menu-driven 
program lets you locate пете by inveniory name 
or number. fl keeps track of reorder points, ven- 
dors, average созі, and слег info. Requires 
dBASE (1 or Ill. PC-DOS/CPM $150. 

Feller Associates 
550 CR PPA, Route 3, Ishpeming, MI 49849 

(808) 486-6024 
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SOFTWARE/BUSINESS 


PC-Write" Shareware 
Fast, powerful word processor/text aditor for IBM 
PC. New Varsion 2 & with auto relormal, optional 
menus, on-screan help, laser printer support, new 
| expanded manual. Mailmerge, ври screen, ASCII 
files, macros. Ali software, lutorial/guide on 
diskette, $10. OK to copy. Register for full manual. 
support $75. 90-day money-back guarantee. 


Quicksoft (206) 282-0452  Visa/MC 
219 Firat М. #224J, Seatile, WA 98109 
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PC-File Ш" Version 4 
Search, sor, browse, global changes, macros, mang 
labels, Гота reporta wih selecion & caicuiahons, Бик 
lolals, totals, averages, encryption. Exchange dala valh 
12:3, WORD. Words WordStar Over 190.000 users. $59.95 + 
$5 sh For IBM PC. 


ButtonWare, Inc. 
P.O. Box 5786, Bellevue, WA 98006 


1-800-J-BUTTON 


PC-File/R" 
All ine power of PC-Fila ill plus. Relalional ink to 
olher databases, integralec latier winking & mal. 
merge, conimd senzillve pop-up help windows. New 
binary search retrieves dala hundreds of imos faster 
8149.95 + $5 s/n. 


ButtonWare, Inc. 
Р.О. Box 5788, Bellevue, WA 98006 


1-800-J-BUTTON 


SMITH'S INVOICE 
lnvoces, stupping labels. cusiomer dalabase 
Customer А product making isis and labels. Menu 
driven—eesy ю use. For IBM PC wih 128K and 2 
DS/DD drives or hard disk. АЙ software, manual on 
disk $15 Same-day s'»pmeni on personal checks 


Smith Consulting 
Route 1, Box 213, Greensburg, IN 47240 


Maury ?43 


The Andsor Collection" 
Undue concept: creales completa, self-contaned, 
window-Desed dala management envitonemani, in 
one DOS Ме. Simples everything Combine iunc 
tions lo Create your own solubonas in any appicalion 
Calculabons, database management, modelo, tax! 
processio. charts, data analysis, sIMISDCS, aparts 
labels, forms. preseniahons, mad-maerge. eic. Sim- 
Pria PCy. sophishcated enough for a 


SEE ALSO THE AD BELOW 


The Andsor Collection” 
Fearn angie cleus Mem nuang; to complex models 
бма SU pa reperi Superb 400 pepe hara cower moran 
wit Many examples USES + SE SEF GO-ctay money bach 
guatantes Vea cIAmEuChnIUgMOCOD Call or wmd now to 
order IBM PCOXT/ATPC& 128K. one deve or nad chek 
monochrome andor colo DOS 20+ Nor 


ANDSOR RESEARCH INC. 
181 University Avenue., Suite 1202, 
Toronto, Ontario, Canada M5H 3M7 


(416) 364-8423 
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CUSTOM PAYROLL 
Ail eystama have multiple pay calegones, calcula: 
mop 
moih ne Cüscen esas i, Proces 
sian at $895 lor system, manual, and PC Basic 


source code 
Dataamith, Inc. 
Box 6036, Shawnee Mission, KS 66208 


(913) 361-9118 


Programmers: 
We guarantee our producis to be sold. bugiree 
" CorrectForh + Very professional. 
* Correct Datorzer - 50.1 data compression 
La ar eed 


9 
* SaleModamn - Hackerprool. 
— ZU program MCVISAMONCheck. Spectty 


"Correct Software, inc. 
RR1 Box 140, Black Hawk, SD 57718 


(605) 787-5904 


LP88-LINEAR PROGRAMMING 
А DOwerful menu-dnven system for sohang inear programs wi 
up Ю 510 consirmnts А 2510 vanables Features mnclude m- 
гасе А batch operabon, spreadshest-styie input & айг 
storage of problems & bases, Simplex Algonthm resiarl, report 
generator, sensibvtty anaes Reg IBM РС, 192K S99 welê? 
support. user's qade VISAUMC 

EASTERN SOFTWARE ee vate INC. 

Р.О, Box 15328, Alexandria, VA 
(703) 549-6469 


PC-Calc" Version 3 
pes lie mua d mah and sial. functions, 


spreadahsets or PC-Fila 
Qures 256K IBM PC. $59.85 + $5 sh. 


ButtonWare, Inc. 
Р.О. Вох 5786, Gallavue, WA 98006 


1-800-J-BUTTON 


PC-Type" 
Рая, compact, capable û easy! Нар panels, nance: 
On Loria, macros, mulliple ine headings & foobngs. 
DOS path support, pant spooling, block operations. 
etc. ASCH fies. Install allows cuslormzakon 
$58.95 + $5 un. For 128K IBM PC 


ButtonWare, Inc. 
Р.О. Box 5786, Bellavue, WA 98006 


1-800-J-BUTTON 


BILINGUAL WORO PROCESSOR 
QuangJan, а specal word processor for E 
and; European, Greek, Lao, Portuguesa, A 
Spanish, Thal, Visinamese, se айнар or 
more. For ІВМ PC/XT/AT/CIones with graphics A 
iIBMWEpsonCttoh poner. $50 + $4 SAH in US&Can 
(* 10 others) 

MEGACHOMP COMPANY 
3524 Cot man Ave., Philadelphia, PA 19149, USA 
215) 331-2748/8138 


Query FB 
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SOFTWARE/BUSINESS 


MoneyCounts™ Version 3.0 
Everything you need to take charge ol your hnances 
Checking rdi Card bigi. Budgeting, Exp 
Analysis, Financial Apts., Graphics, Tutonal, much 
mora Great for home/busness 

CPA designed. IBM PC/XT & Compatibles with 
DOS 20 or later and 192K + $69.95 
PARDONE Беса 

Sumy Or. NE., Cedar Rapids, lA 


{31 9) 373-01 "A: CHOCO VIERA ANG 
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DATA ENTRY SYSTEM 
Heads-down dals erry with two-pass veriicalon for 
Ihe PCIXT/AT & compatibles. Loaded with features 
ika: Aulo dup & siap. verity bypass. range checks. 
& table lookups. Fully menu driven only $395. 
Сай for free 30 day tria! pencd. 
COMPUTER KEYES 
21929 Makah Rd., Woodway, WA 98020 
(206) 776-8443 


ж FORECASTING + MODELING + PLANNING + 
Compatible wiih ВИ PC & Apple И 
NUAMETRICS~ 
э Econometrics 
3195 


Р.О. Box 4413 © Burlingame, CA 84011 
(415) 697-0573 MCINVISA 
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TIME а BILLING $89 JOB COST OPTIOM $50 
30 Day Money-back Trial 
مو ا‎ urina nur CLER. ROI CON, dred labor 
and overhead cal Provton for job estimating is 
wicluded in JOB COST OPTION Very Nexibls and vary 
easy to lean to use. Pnnis your statements, many reports 
clude mi and Job Delai, and epe For 
MS-DOSIBM-PC & compabbles VIGA/MC/Prepedi COD 
Accounting Systema 
1148-5 Executive Circle, Cary, NC 27511 


(819) 467-3428 
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EC EDITOR — FOR ІВМ PC 
NI агил ım 2 dscrbe ihe slick edi? EC regutarty 
cispiaces eddors and WPs 4 & 5 times 45 рсе. Most- 
(у sold by word of mouth. wicomparmes coming back 
tor more. Best value al $409.50 + $5 sh! DEMO 
$5: complete EC, bt ont sv fies ovt 65 Ins. 


C SOURCE 
12801 From Rd.. Kansas Сиу, MO 64138 


(818) 353-8808 VISA/MC/COD 


FIXED-ASSETS ACCOUNTING 
Prondes lor mulipia asset inventores Suppons ai 
deprecabon methods. 150 ACAS schedules suppked on 
disk Several report formats including Tax Form 4562 
CPiM-BO 4 DOS 
CEPRECIATION- MASTER I) ¥4.0 $349.00 

findudes 1-y of appoi 
DEMO DISK $35.00 
MC, VISA, COD Add $4 lor ehupping/handing 
Generic C ter Products, inc. 
PO Вох 790. Marquee Michigan 49855 
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SOFTWARE/CHURCH 


Church Package 
Pansivoner Time, Talan and Treasure System pro- 
gram 15 written in modifiable DBASE source coda. 

« Contributions + Disbursements • Ledger 
s Names with maling labets 
* Personal information daabasa. 
Requires dBASE Il or Ill PC-DOS/CPM-BO $200. 


Feller Associates 
550 CR PPA, Route 3, Ishpeming, MI 49849 
(906) 486-6024 


SOFTWARE/EDUCATION 


“Маг Pence? You Decide!" 


Sbrnulales discusmon on tha role of nucigar weapons 
ю ^abonal secunly Players choose US. of Sonet 
E Sax cries шогу. High school or home use, 

student manuals iciuded IBM or 
CEN $48.95 MC/VISA/AMEX For info. call 
207-775-1330. For orders сал 1-600-628-2828 ext. 


849. 
Bright (deas, Inc. 
52 Exeter Si., Portland, Mains 04102-2839 
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Dr. T's MUSIC SOFTWARE 
IF YOU CAN USE A WORD PROCESSOR 
YOU CAN MAKE MUSIC! 
МО music-compostion soltware tor Commodore and 


Tuners Памела in Jan 85 COMPUTE 
66 і сиве Rd., Chestnut Hill, MA 02187 


(617) 244-6954 


MicroGANTT® 
Conio your projeci! You descnbe the work 
MICroGANTT calculates the schedule and budget Op 
тиге іла schachda Har acivealy Cusiorruze the reports 
Sub-tasking, fixed and vanable costs, multe propect 
resource allocabon, unimded size and scope GANTT. 
PERT, CPM, DOC-7000. Сай or мича for free catalog 


Earth Data Corporation 
Р.О. Box 13158, Richmond, YA 23225 
(804) 231-0300 


Al for the IBM PC 
CPAA А last, ethcund experi кумеп 
tool 


Prototypeng $125 
Prtoducbon $250 
Protessiona! $375 
C version, add $20 — Shipping. add 55 
Dynamic MASTER SYSTEMS 
POB 566456. Alanta GA 30356 
(404) 565-0771 


NAMEBRAND SOFTWARE. CHEAP! 
** Al least 50% off! ** 


IBM PC clones company goes out of business, and we 
at GIL ELECTRONICS buy inher soltware inventory! 
Microson Basc Compiers, & interpreters. Mulbplan 
Wordstar, Spasa, & Майтнгода, dBASE 1}, CCPIM-BE, 
RM Cobol, ReefWorid General Ledger, Sates Analyss. 
Payroll. much more! АЛ software & naw, m onginal tac: 
lory sealed packages Send for FREE CATALOG today”! 


GIL ELECTRONICS 
P.O. Box 1826-B, Soquel, CA 95073 
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SOFTWARE/GENERAL 


» SOFTWARE FOR PENNIES -« 
GET BEST AND LATEST PC-DOS. CP/M-80 AND 
CPIM-86 PUBLIC DOMAIN PROGRAMS FOR 
BUSINESS, PERSONAL, EDUCATION. SOFTWARE 
DEVELOPMENT, MODEMING, SCIENCE, AND MORE. 
AT LOW COST OF COPYING 3-72. 5- AND 8" DISK 
FORMATS ARE SUPPORTED SEND $5.00 FOR 


CATA 
‘OS MULTIPATH, INC. 
Box 395, Montville, MJ 07045 


(201) 575-5880 


POWERFUL FILE MANAGEMENT 
(DT S FdeMgnager* lor people sanous about Ther 
systems No lod ийчу powerful managing 10065 
Fie 507 copy move delete search & change alintades 
Undeete and ceu Nes 
Вла ао ТОА 
u dmn 
$34.95 (abou wt Norton К MCIVISA 
INTEGRATED DATA TECHNOLOGY, INC. 
4775 Bunchberry Lane, Colorado Springs. CO 80917 


ORDERS: 303-488-2583 


THE BEST OF THE BEST! 
Public Domain & User Supported Software for ІВМ PC 
оғ compatibla Word Processing, Database, Spread- 
sheets, Utdiies, Games, Accounting, eic! 50 disk 
package $205.00, o reni 2 wks. $75.00. Inio & Super 
Sampler Disk $5.50, Deluxe Word Processor $6.50, 
both $12.00. MC/VISA 


BLUE CIRCLE GROUP, INC. 
Box 23502, Minneapolis, MN 55423 
(612) 823-4111 


Does your пага disk seam like a vast 
ал uncharted land? 


АСТ Design 
Р.О. Box 178, Nipomo, CA 93444 
(805) 934-2805 
Advanced dsk management for 
ІВМ PC/XT/AT & compatibies. 


SOFTWARE/GRAPHICS 


SCIENTIFIC GRAPHS 
SCLHGRAF produces high rez graphs (1680 x 1712 
pres) on Epson or IBM graphes printers Supports 
bobnom scales. eor bars. Overlays. Daich-mode opera. 
tion. Very fexible data entry from disk or keyboard User 
customade Requres DOS 2 o З. 256K 

$99.85 (Sorry, no credit cards) 


Microcomputer Systems Consultants 
27 Forest Ave, Port Jeflerson Stabon. New York 11776-1820 
(516) 928-7493 


PLOTTER SOFTWARE 
Save ime and money by Caang yout Own Wasan- 
labon quakty ма sides. THE DG) SGNMAKER is 
an easy fo use menu driven program for your IBM 
or APPLE computer and mosi plotters (Epson. HI. 
НР. HP-GL. ІВМ and others) for ony $75. 


DECISION GRAPHICS, INC. 
PO Box 2776-B. Lilaton Colorado 8016! 


Phone (303) 798-0341 
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2-100 TURBO SOFTWARE 


-ZGL- Color graphics library with windows. 
-ZPORTS- Directly control your (O ports. 
Full source code! Risk-free 15 day trial. 
-ZGL- $39.95, -ZPORTS- $24.95 


Zimbazi Products 
7405 BERKMAN DRIVE. AUSTIN, TEXAS 78752 


FORTRAN PROGRAMMER? 


Now you can -— LA D and 3-D ыа routines 
within your FORTRAN program 
GRAFM ATIC: 75 callable routines for 
Screen output. $135. 
PLOTMATIC- Pen реви driver $135. 
For the IBM PC. XT, AT and compatibles. We sup- 
port a variety of compilers, graphics boards and 


iotters. 
Я MICROCOMPATIBLES 
301 Prelude Driva, Dept. 
Silver Spang, MD 2091. 
(301) 503-0683 


CREATE UNIQUE GRAPHICS 
Go where no man has goes before, Explore the 
MANOELBROT set as described in Aug. 85 issue 
Sci. Am. Infinitely complex. Easy zoom. 8087 code 
and DRAGON CURVE included. COM file $25. 
w/140K of 50% commant TURBO PASCAL sourca 
$80. Liberal copyrile no protect. Shipping includ- 
ed. IBM color, TIPC 3 plane. 

Fractured Fractals 
Р.О. Вох 1782, Lewisville, TX 75067 


MAPIT 
Make your own МАРЗІЇ 


pres 
Only $95 lor MS-DOS or PC-DOS 
US Country Outlines available fer $95. 


Вох 778, East Landing, MI 48623 
(517) 641-4428 


SOFTWARE/LANGUAGES 
REFER SAVES HOURS 


REF cross references program vanable, values. 
keywords, knanumbsrs, and/or labels 
ENTER adds languages to supplied: asm, basic. 
с. соро, pascal. ada, fortran, dbase. rbase. 
FINDHEPL updales programa. $45. 
James Halstead & Asc. 
1551 Plainfield, Joliet, IL 60435 


(815) 725-0346 


Tools for CBSO & CB86 
BOOS. DOS, and BIOS calis from СВВО and 
CB86! CBC Tools includes functions lor dirac- 
lory access, sinng ops, a debugger, radix соп. 
меро, command ine parsing, quickseris, bil 
and Ops. and more for CPIM-BO. CPIM-86. 
and PC-DOS, $180.00. Ask aboul our Pascal 
MT + products 
Minnaw Bear Computers 
POS 2233 Sta. A, Champaign, IL 61820-8233 
7) 39-6883 
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SOFTWARE/LANGUAGES 


BASIC PROGRAMMERS 
Add SALT & PEPPER lo your ехе programs 
Crewe dazzbno Menus, inteikgent Input Screens Valk 
ing Stangs. ASC/Oesc Son, PAT SCA Date processing 
& more SALT & PEPPER has 28 modules (in MS-DOS 
compabole «terpretiva BASIC) They marge wilh your 
program in menutes S А P регіо all the eks, YOU 
get lhe applause $583.95. Demo dean. $2.50. ($2 50 s&h}. 


COMPUTER GURU 
40 Wagner Ava.. Piscataway. NJ 08854 
201-356-6477 


CROSS ASSEMBLERS 
Develop microproceesor programs on your IBM PC 
or MS DOS compuler. 

* Macros * Conditional Assembly " Editor " 
Complete euppori for most 8 bit microprocessors 
Linkar and EPROM Programmer Driver 
MicroComputer Tools Co. 
1255C Kanwal Ad., Concord, CA 94521 


LISP far the MACINTOSH” 
MacSchame" implements the Scheme dialect of 
LISP tt features a lasi byte code interpreter, debug- 
ger, adio thal understands LISP syntax, molle 
windows, and Ouckdraw graphics. Univergidy ste 
heanses available. $125. (+510 overseas). 
MC/VISA To order, call or wrie: 


Semantic Microsystems 
4470 S.W. Най St, Ste. 340, Beaverton, OR 97005 USA 
(503) 643-4539 
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MAC BASIC 
COMPILER $100 
+ McAssembly $150 | 


BASIC compilar generates asm, rei, or obj. Link, 
resource comp with assembler. ALL for $1501 


PTERODACTYL SOFTWARE 
Box 538. Fairfax, CA 94930 


est. 1982 415-485-0714 


Minnesota SNOBOL4 a. 


Powerful string & dala h 
d e ree AX LIS 
indude ELIZA. For > БКБ PC E DOS ae 
Ов KE ү- n$wold bt " 

см" SSDO dskerte 


finitiva 


+ diskette + "green" book , я 
"Green" book опу 949 
Postpaid in USA. in NY add tax. VISAMC (914) 271-5855 
uz v SEE PNEU T 
B 441, Millwood. NY 10520 
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BetterBASIC Programmers 
BetieTOOLS" SPEEDS BetterBASIC" development. 
Includes: 1504 useful tools in 17 madulas/manual 
source codalno royalties. Quicksorscraan builder 
extended mairvdirectoriss/desplay and printer routines 


powerful inputfmuch much more. Only $85. 
VISAIMCICOO 


SOFTWARE ASSOCIATES 
6220 W Airport Blvd , Houston, TX 77035 
(713) 726-0706 
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SOFTWARE/SCIENTIFIC 


SOFTWARE/LANGUAGES 


BASIC => PASCAL 
(1) converts BASIC to PASCAL. 
(2) transform spagh to structured sialemeni 


atu-coda to 
(IF-THEN-ELSE, REPEAT, WHILE, CASE) 


automatically 
(3) separate one y program into many procedures 
hierarchically 
BPCONV MS-DOS version $198.00. 
(Sample conversion $10.00) 


GOTOLESS CONVERSION 
Р О. Box 50068, Denton, TX 76206 


CROSS ASSEMBLERS with 
"UNIVERSAL" LINKER and 
POWERFUL LIBRARIANS 
for IBM PC MS-DOS 


Full teatured for most microprocessors 


ENERTEC, INC. 
BOX 1312, Lansdale, PA 19446 
215-352-0966 MC/VISA 


EXPERT SYSTEMS! 
You can develop expert systems with KNOWOL, 
tha Knowledge Oriented Language from IMCO. In- 
cludes a tutorial, unlimited development capabili- 
ly. and a атал rules editor. Not copy protected. 
An incredible introductory offer at $39.95 plus $2 
s&h ($4/COD). 


Intelligent Machine Company 
3813 N. 14ih SL, Arlinglon, VA 1 
(703) 528-9136 
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| SOFTWARE/SCIENTIFIC 


$10 SC] CALCULATOR 
Power-packed, RAM resident, full-function infinitely 
programmable всі. calculator wih matrix capability 

| al 510 ($2 sh). 
Turbo Pascal source + utilities lor sparsa matrix 
handling $10 w/caiculator purchase. 
SoftTech Inc. 
18505 W. 8 Mile, Datroit, MI 48219 


1-313-544-8544 
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FORTRAN SOURCE CODE 
PROFESSIONAL SIGNAL PROCESSING & 
MATRIX ANALYSIS UTILITIES 

5 


FFT, AR Fi Е SVO. Con G 

i mers Matnx. я ta- 
chert CE Nat Finder, Салж: Spire Inter, 
Grapnes, Random Numbers More. DwiuHard copy 


Documevied 130 pages Bibhogeapny Send lor inia f 


Ри) $99. CLAREN SOFTWARE 
Р О. Вох 5333 « MESA, AZ 85201 
(802) 820-3877 


forMath9 text-formatter 
s Equations, matrices. ralos, iniegrals, diagrams 
a Macros, fons, Greak/malh symbols 
s Нурлегаһоп, secrieonirel numbering 
* Indexes, table of contents, lootnotes 


* Ос-таілх dassywheel, laser pnnters, ай monitors 
5400 $50 ior бето 
SHANTHA SOFTWARE INC. 
50 Wes 97th St. Room TIN, New York Cily 10025 
(212) 222-SNIP 
Touchtone toll frae: 950-1088-walt-FORMATH 
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BEAM ANALY. & SPRING DESIGN 
Bean analysis program Calculates shear moments, reac 
bora. slopes and defections m beams. Price: $50.00. 
Hebcal sprig design program kor compression, exten- 
tion and torsion springs Price: 875.00. 

Boh packages acude disk and documentabon For 
Apple Ii sanas of compulers or IBM РС. PCy and 
compatibles 


SYLCA CORPORATION 
33-47 14 Street, Dept В, Long island City, NY 11106 
718-278-4804 
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» MATRIX 100 4 


MATRIX 100 commands ara lasi, гараба and easy 

to use. Prca $80. 8087 suppor $125; compter sup 

port $250. ($4 s&h. СА res. add sales tax). 

STANFORD BUSINESS SOFTWARE, INC. 

4151 Middlalieid Ad., Suite 215, Palo Alto, CA 94303 
To Ordar Сай (415) 424-3499 
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ENGINEERING SOFTWARE WRITTEN 
BY ENGINEERS FOR ENGINEERS 
Highest! power per dollar. ~~ ll 

memory. Satisfaction guaranteod 
Elecironic Circuit Analysis ....... $450. 


TATUM LABS 
33 Main Si., Newtown, CT 06470 


(203) 428-2184 


Affordable Engineering Software 
CALL OR WRITE FOR FREE CATALOG 
Circuit Analyas • Root Locus • Thermal 
Analysis * Plotter Drivers « Graphics « Signal 
Processing * Filter Design = Report Pro- 

ofreader * Transfer Function Analysis. 

BV Engineering 
2200 Busnass Way Suite 207, Riverside. CA 92501 
(714) 781-0262 VISA/MC 


TIRED OF SEARCHING!! 
Can't find that special converson facio? You get 
ihousands in tha giant disk of umts constants and 
conversion faciors. No need lor a calculator, con: 
vermons ara calculated Ки you. Menu dnven wilh 
color & pontout leatures. Only 319.95 including 
orn R. D. ASSOCIATES 

PO Вох 820. Rogue Per, OR 97537 

503-479-1248 


UPGRADE YOUR IBM PC TO 
A STORAGE OSCILLOSCOPE! 
Do Data Acquisition, Frequency Spectrum 
Analysis, Transler Functions, Analysis with 
Lotus 1-2-3, and mors—inaxpensively end ail 


without programming! 
For Info on SNAPSHOT Storage Scope: 


HEM Data Cor aon 
17025 Crescent e Soul 46076 


PC TECHNICAL GRAPHICS 
TEKMAA is а graphics library for the Tecmar 
Graphics Master. Similar to PLOT-10, includes 
WINDOW, VIEWPORT, AXIS. Support for HP, HI 
ploilers. Curve filling, cornplete plotting program. 
Log, semi-log, multi-axis, 3-0, contours. Demo 


disk, Шегаішге available. 
Advanced ans Consultants 
21115 Devonshire St. 329, Chatsworth, CA 31311 
mE 407-1059 


> SCIENTIFIC CALCULATOR а 


Memory resident emulabon of tha HP-11C plus drec 
inserbon ol results m foreground program, graph- 
cally presented. decimal, hex, Gnary, & оса opera- 
long, boolean functions and more. Mouse suppor 
8087 or Standard versions $49.95 + 3.00 s&h. 


K SOFTWARE HOUSE 
Al. 2, Box 8381 Unionville, TN 37180 
(615) 294-5090 


Digital Logic Design on the Macintosh" 
The LogicWorks" senes allows you to creale, 1661 
and documen digital circuitry on your Macintosh 
Full simulation capability lets you caich design errors 
before committing your arcul to hardware. From 
$79.95 (US). Dama pkg $10. Va/MC Accepted 


Capilano Computing ) Systems Ltd. Ltd. 


Box 86871, N. Vancouver, B ada. УЛ. 4P6 
(504) ed 


SOFTWARE/SYSTEMS 


CPM-80 LIVES on your PC 
СРМ лаку puts a 4mhz В bt CPM emulator in you ІВМ 
PC ior 399. ($3 +h) 
= А great В 04 development system 
= Saves expensive CPM-80 appucationa 
= Increases PC speed 1095 lor 8068 programs 
= Priced less (лал most software only poducis 
¬ Uses no valuable board siots 


Source information 
Р.О. Box 2974, Warminstor, PA 18974 


VISA Phone (215) 628-4718 мє 
inquiry 244 


LASER TYPOGRAPHY $495. 
Typographic composition sofware іс drive the Сог: 
dala 1300 Laser Pnnter as a typesetter. Н & J 76 
proporeonal space loms, wading for 150 fonts 
avaiable. Mix lace & point size on any bre, 
mulbcolumn capability. 

Micro Print-X, Inc. 
Р.О. Box 581, Ballinger, TX 76621 
(915) 365-2343 Dealer Inquanes Welcome 


inqury 723 


Multi-Terminal 

Disk Operating Systems 
GASS.General Accounung Soenibe Swictung 
system. Multiasiang. Can handie 12 terminais olt 
IBM PC. Used ın minis ence 1976 Oealers wanted 
List Price $95. 

Maxey Systems, Inc. 
5910 Yourse Dr. Suite D. Shreveport, LA 71105 


(318) 868-5422 


STATISTICS 


STATISTIX™ 
$75 - Satisfaction guaranteed 
А comprehenerve. powerlul, yal easyio-use statistical 
analysis system for IBM PCIXTIATS, Apple Ils, and 
MS DOS machines. Clear 200p manual. Wrile for 
informabon 


NH ANALYTICAL SOFTWARE 
807 Wes lows Ave. Si Paul, MN 55117 


(812) 488-4436 


RATS! 


RATS ı5 а fast, accurate & complete regression pack: | 
age wih unsurpassed POWER. Has both ime-senes | 


& cross sechon analysis. Includes Box Jenkins, logit 
& probit. Spectral analysis Ж also available. 
Requires 256K RAM, IBM PC or compabbia $200 


Ча VAR Econometrics 
PO. Box 18334, Minneapolis, MN 55418 
(612) 822-9690 


The Statistician 
includes: Mullipis Regression (Stepwise, ridge, all 
tubsets, backward elirination) 
= Time series analysis * descriptive salistice 
wanstiormatons = reseurch = 


LJ 
ХУ plots = ANOVA • галабот samples * dala base 
© dela editor * search & sort a hypothesis Iests 

For IM, M&-DOS, XENIX, СРМ, TRS-DOS 
QUANT SYSTEMS em c 
Box 628, Charezion, SC 29402 1-800-334-0854 
B03-571-2825 Ext. 814 


STATISTICS CATALOG! 
if you need statistics for IBM PC or Apple Il, call 
us and let our technical advisors help you find Ihe 
statistica programs you need. 
Write or call now to gat a FAEE calalog of statistics 
and Quality coniro) software. 
HUMAN SYSTEMS DYNAMICS 
9010 Reseda Blvd., Ste. 222 
Northridge, CA 91324 


(800) 451-3030 (818) 993-8536 (CA) 


NUMBER CRUNCHER STAT SYS 


Menu-diven Mulliple A slepwse regression 

ANOA, time sanas Discriminant, cluster, and fac 

tor analyss. Principal components, scalier plots, 

hislograms, tesis. conlingency lables, non- 
cota 


TEXT SCANNING 


ELIMINATE KEYBOARDING 
CONVERT TYPESET AND 
TYPEWRITTEN COPY 
TO DISK OR TAPE 
CALL 


MEDIA CONVERSION 
CORPORATION 
312-346-0102 


Ім 717 


THE BUYER’S MART 


“USER-FRIENDLY” REDEFINED 


COMMAND SOFTWARE SYSTEMS, INC. 
1-800-423-9147 or 1-818-707-7100 


PADLOCK/PADLOCK I] DISKS 
PADLOCK hreshes the user win а method for 
prolechon against unauthonzed dupkcation Irom 
commands $89. PADLOCK II disks come preformalted 
with linger-pnni and senaiizabon PADLOCK II disks dl- 
fer supenor protection. Ask about our HARD DISK pro- 
tecton wh urenstali capabdty IC/VISA 

GLENCO ENGINEERING 
3920 Ridge Ave. Arlington His., IL 60004 


(312) 392-2492 


SOURCE CODE LIBRARIAN & 
REVISION CONTROL SYSTEM 
ТЫВ” keeps ALL versions of your program in ONE 
compact trary fie, even with hundreds of revisions. 

è 5 ames faster than SCCS * LAN compatbie 
m Ri re]. ed tag ne pen i e Dyer 
MS/PC-DOS 2.x & 3.x. $99.85 + $3 S&H, VISA/MC 
BURTON SYSTEMS SOFTWARE 
POB 4158, Cary, NC 27511 
(919) 489-3068 


DOS USERS. 
“Save time and irustration" — J.E. Pournelle 
SIH River Shall. Powertul full ecraan file / direc- 
lory manager. Faster and easier Ihan DOS. Full 
range of features. PC/MS-DOS 2.04. $29 com- 
plete. $9 shareware diskette. MC/VISA, 
Bob Howard 
PO Box 57, 518 River, МА 01407 


817-458-3899 


RAMbak or WARP-TEN - 9.95 
RAMbak automates the saving of пем or chang- 
ad RAM disk files to Порру disks and/or hard disk 
subdirectories. WARP TÊN is a 
disk cache. PC, XT, AT, compatibles with 256K 
DOS 2.0+. introductory prica is onty 9.85 seach. 
(MN Ales. + 836). 


Software Brewing Company 
Р.О. Box 12094, 51. Paul, MN 55112 
612-836-2727 


SUPERCOPY 
The mow EFFICIENTINTELLUGENT-USER-FRIENOLY 
POWERFUL AUTOMARC BACKUP ШТИТУ of protected 
сазе. for IBM PC/AXTIAT EXCLUSIVE DISKETTE 
ANALYZEFRV/DIAGHNOSER FULL AUTOMATIC. LOCKING 
CAPABILITY! Bratt HELP wath kul ingnrocsions in g Ck tae 


$580 ViSAUIMCICHK 
YETIWARE CORP. 
РО. Box 21152. Mid Town бавл 
New York, NY 10128 
DEALERS CONTACT US 


UTILITIES 


BTrees with C Source 
These аге powerful, portable. dependable file utility 
libraries. Thousands of programmers workdvade re- 
ly on our Quality code. АЙ source code included, no 
royalty fees. works wih any K&R compatible C 


: * ISAM only 340.00 additional. 
SOFT or TFOCUS 

1343 Sienbury От Oskvig, Omano, Canada LOL 2J5 

[416) 825-0903 


nary MS 


ZERODISK 

Zerplhsk runs dozens of copyprotected Dupness 

мот your hard desk without Hopes Call ior 
the tates! кы of sowara 4 handles. Needs ІВМ AT, XT, 
PC. or compatible, DOS 2.0 or higher. ZaroDisk «s revs: 
ao end в not copy praeced. $75 US Check 
or Crea Cards accepted 

QUAID SOFTWARE LIMITED 
45 Chariea St. E. 3rd РІ. 


Toronto, Ontario, Canada M4Y 152 
(418) 961-8243 


MEDIA MASTER PLUS 
READ, WRITE, and FORMAT over 60 CPIM disks and 
run той CP/M-80 programs on your ІВМ PC! Two pro- 
oram package nciudes ZPIEM. а CPIWI-BD emulator pro 
gram that Iránsiorms your IOM PC into a 1-2 MHZ CPIM 
2.2 computer. $59.95 + $3.00 S/H (CA 6%) 

INTERSECTING CONCEPTS, Inc. 

4573 —]' 98 —À aa 


Moorpark, CA 
(905) 529-5073 | 


GENSCREEN 
For Microsol Сонам Cona 
Genergies Cobol Source Code Far Your Screen 
Section and Оша Diigons Fast 


Personal Computer Development Corp. 
РОВ 8556 Warwick, RI aie 8555 =P 


(401) 333-8704 


PAL FOR SIDEKICK! 
Personal Appointment Locair automabcaly shows 
cormng appomimnents, searches your fie, mantang 
to-do Ей, examines mulbpla Нех Resident alarm too! 
Only $45. Cheap at twice iha price! 


PAL SOFTWARE 
Ste. 125 110 Green 31,, New York, NY 10012 
212-925-1843 


XENIX/UNIX 


XENIX/UNIX SOFTWARE 
TELETERM-X Mult User Talecommurications 
ХРО Prnt Manager/Spooler 
File Transler Шоу 


XTX 
Х-МЕМЏ 

and Menu Package 
TELETERM-EM Tamana Emulator to turn your 
micro 1740 a worksipbon 


MSDOS/TRSDOS 
Telexpress, Inc. 
Р.О. Вох 217, Willingboro, NJ 08046 
(605) 877-4900 
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QUALITY : SERVICE · PRICE! 


SUN-XT/PLUS COMPUTER 


$795 


(ASSEMBLED & TESTED) 


Dealer & Computer Group 
CALL FOR SPECIAL PRICE | 


п One 360 KB e Height Disk Drive 


Г) 256K НАМ (Expandable to 640K) 


г Enhanced Keyboard (AT Style) 


с Hercules Compatible Mono Graphic Card (720x348) 
a 12" High-Resolution TTL Mono Monitor 

C1 Parallel Printer Port 

Uses MS & PC DOS Operating System 


n Meets FCC Class ‘A e for LAND: & Business Use 


5 SUNTRONICS CO. INC. 


12503 Crenehaw Berd , Hawthorne CA 90250 


18 Expansion Slots 


(Orders Only) 
1-B00-421-5775 
(CA Orders & Tech Info.) 
213-644-1140 


FUTURE MUSI 


\ 
wes 


© THE BEST PRICES! 


Ф COMPUTER AND MUSIC SPECIALISTS! 
@ ALL MAJOR BRANDS AVAILABLE! 


REVERBS, DELAYS, INTERFACES, SOFTWARE AND MORE. 


IBM PC PRODUCTS 
, $ 310 $223 
. CALL! САШ 


Textures Il., 
Jirn Miller 
Personal Composer. . . 495 425 
SDA Pro Midi System 599 449 
Many More "New" Products CALL! САШ 
APPLE MACINTOSH PRODUCTS 
Deluxe Music Const. Sef .,. 
Midi Conductor interface... &9 
Opcode 128/512 Interface. 125 
Opcode Мас Pius Interface 200 
Opcode V20... 200 
Mark of the Unicorn 


49 
69 


Concertware Plus Midi.... САШ САШ 
Digital Sampler Editors.... CALL! CALL! 
ATARI, AMIGA, CALL FOR LATEST INFO! 


List Sale APPLE II SERIES PRODUCTS 


Passport Midi 84- Softworo . . . 
Passport Master Tracks.... 
Passport Leadsheeter 
Syntech Interface 

w/Drum Sync 
Syntech Studio 2 Sequencer 225 
Yamaha Editors CALL! CALLI 
CZ Series Editors & Librarians CALL! CALL! 
Digital Sampling on ће Е. .. CALL! CALL 


32 Commodore 64/128 Products... САШ CALL! 


KEYBOARDS, SYNTHESIZERS, ETC. 
DX7/TX7 Programs (1000s!) 
DX/RX 128 Rom Carts .. 

CZ Series 64 Ram Carts... 
4 Track Recorders 

Studio Effects Devices .... 
Midi Keyboords ....... i 
Drum Machines 


51ea. 


SUN-XT 
Mono System 


$895 


2 Disk Drives • 640K RAM 
Mono G Card * 12° TTL Monitor 
Enhanced Keyboard * 135W P S. 

Parallei Port 


SUN-XT 
Color System 


$1193 


2 Disk Drives * 640K RAM 
Color G Card 
13" RGB Color Monitor (640x240) 
Enhanced Keyboard • 135W P.S. 


SUN-ST 


Mono System 
(8MHz Turbo) 


$995 


2 Disk Drives • 640K RAM 
Mono С Card • 12" TTL Monitor 
Enhanced Keyboard * 135W Р S 

Parallel Port (Swichable 
STORE HOURS 


MON: FRE 9:00am - 6:00pm 
SATURDAY 100am - 5-Düpm 


additional 
Dealer & ОЕМ Inquiries Invited WARRANTY: a0 Days Warranty Labne Parts Replacement Only 


lo 4 77 МН: 


‘J 


€ TECHNICAL AND NOT-SO-TECHNICAL SUPPORT TOO! 
KEYBOARDS, SYNTHESIZERS, SAMPLERS, DRUM MACHINES, 


SUN-ST 


Color System 
(BMHz Turbo) 


$7293 


2 Disk Drives + 640K RAM 
Color G Card 
13° RGB Color Monitor (640x240) 
Enhanced Keyboard 
135W Р.З. (Switchable to 4.77MHz} 


COMPATIBLE 
SYSTEM (8MHz) 


$1725 


One 1.248 РОО * MOK RAM 
Keyboard • HDD РОО Controller 
200W P.S. Case A&T 
(Call lor other Configuraton 


SPECIAL SALE ITEMS | 


SUN-XT CPU 14,77MHz) ....,, $145 
SUN-ST CPU (BMHz Turbo} . 
FOC wGabe............... 
CABINET . 
MULTI 1O PLUS 

(Serial, Par, Clock, Game) ,. 
POWER SUPPLY 135W 
AT STYLE KEYBOARD 


JTHEH PAHTS AVAILABLE 


TEASE VISA, MasterCard (No Surcharges COD, Cash or Себи 
Check (VISA pr MC Eri, ерис! School & Cow, Contrari 
Р.О. accepted Shippeng & НС $4.00 lor Y Rx. plus $4D for each 

I. CA rrudenis add CA Salts Taa. SHOR Мил. Order. 


BYTE SPECIAL 
ISSUE $ SALE $ 


START YOUR COMPUTER MUSIC SYSTEM TODAY 


$299 casio C2404 2” 


PROFESSIONAL SYNTHESIZER SOUND, PADRE 
SOUNDS AT ONCE MIDI, PROGRAMABLE. PORTABLE, 
EASY TO USE — THE STANDARD — 


FREE AC ADAPTER & SHIPPING 


BOOKS ON MIDI, MIDI PRODUCTS 
6 Understanding Midi- 82 Pages... .. . 3.95 
w/Product Guide 
€ HowtoUnderstand& Programihe DX7. . 24.95 
Ф Synthesizer Technique . . 895 
Send cast plus $1.50 postage and handling tothe 
| address below or call toll free to order 


SPECIAL PRICE ON ATARI SYSTEMS! CALL! 
FUTURE MUSIC IS THE ONLY MUSIC STORE 
DEVOTED TO COMPUTER ENTHUSIASTS & 
HOME MUSICIANS. WE HAVE MANY MORE 
PRODUCTS AVAILABLE. IF YOU DON'T SEE 
WHAT YOU WANT HERE, CALL US. 
MASTERCARD AND VISA ACCEPTED 


CALL 24 HRS. TOLL FREE! 


1-800-FOR-MIDI 


FUTURE MUSIC, 1465 Terminal Way. Mail Orders and Correspondence іо: Box 1090, Reno, NV 89504. Nevada Call 702-826- MIDI Cust. Service 702-359- MIDI; 9-9 PDT 
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Inquiry 138 


INTELLIGENT REFLECTIONS 


Fascinating...And Unique! 

The two 1985 Byte covers shown above are now available 
as 16" X 20" limited edition prints. Each edition is strictly 
limited to 1000 prints, which are individually inspected. signed 
and numbered by the artist, Robert Tinney. These excellent 
reproductions are made from the original paintings(not from 
transparencles or photos) to ensure accurate color fidelity. 

Byte Limited Edition Classics are printed on select 100% 
cotton fiber stock. This is a museum grade acid free paper. 
highly resistant to yellowing and cracking; you will be assured 
of a print which will retain its color and beauty for generations. 
Accompanying each print is a handsome Certificate of Au- 
thenticity, which is also personally signed and numbered by 
the artist. and which certifies the quality and limited number 
of the edition. 


Price and Shipping 
The price of each Byte Limited Edition Classic is $55; if 
two or more prints are ordered, the price of each Is only $45. 


Send mathe following print lor $55($45 each for lwo or more). 
Oly. # Tile Amount 


fe ee ج‎ 
postage & handling $4($10 overseas) $$ ___ 
Total 8. — — 

Bill my [ Visa or С] Mastercharge: Exp. Date: 
Card No. 


аша — Gua бинн КК Б — 


LIMITED EDITION 


Beautiful 16" X 20" 
Limited Edition Prints, 

each signed and numbered 
by the Artist. 


3B 


Beastly 


2 
|, ta 


STORAGE SPACE - 


Byte Limited Edition Classics are shipped flat. and are quaranteed to arrive 
undamaged or be immediately replaced. [n fact, if for any reason you are 
not satisfied with your order. you may retum it within 30 days for a no 
questions asked refund. Your prints will be shipped UPS Blue Label (two 
day delivery), and will usually be shipped within one week of receipt of order. 


Ordering 
To order your Byte Limited Edition Classic(s), Just clip out and mail the 


coupon below, lí you prefer, you may call in a MasterCard or Visa order 
to Robert Tinney Graphics, 1-(504)272-7266. 


Û] I have enclosed check or money order 10 Robart Mail this coupon to: Í 


Г] Fee hit bend me your {rae color brochure. — Pernt Gan 
Ship To: moe ee | 
ак | 
Address: — 
City: 

State Ap: 


———— eos, 
ЕЕЕ rl l....£: 7 m ToO Lu uU  LLLLALLU IL G G ZI — 1— лана 11. ee I..5144 T T тери! 
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ExF-«4 MEMORIES 


ADD-IN BOARDS 


PIN-FOR-PIN COMPATIBLE 


EASY INSTALLATION 


HP 150 [All aS 
542K S66 

WANG PC 256K $460 

| 384K $635 
512K $750 


GFK 
Amandastr 60, 2000 Hamburg 5 
West Germany 

Phone Telex 
(40) 4301051 2162272 


Dealers are mvited 
us Distributor: 


HyPoint Technology (216) 526-0323 


Inquiry 406 


Set up a complete 
graphics workstation 
on your PC for 
under $100! 


MicroPlot's enhanced PC-PLOT-II graphics 
emulator software package enables IBM PC 
and compatibles to r lo a mainframe 
as a DEC VT-100T-52, a Retrographics 
VT-640, a Tektronix 4010/4014 or a 

partial Tektronix 4027. Over 12,000 copies 
are currently in use world-wide al major 
corporations, educational facilities, research 
labs and independent consulting firms. 


For more information сай toll free 
1-800-338-0333, Ohio call 1-500-242-0333 
Give operator this ID number: 766-8501. 


AS MicroPlot 


m— Park Meadow Road 
Westerville, Oh 43081 614/862-4786 


The Mini-Disks 
with maximum quality. 


z ы a ir 
| 
| p 
! г 
EL жь 
1 
| | 
| || 
i 


ч - Dealer inquiries 
invited. C.O.D's 


accepted. Call 
FREE (800) 235-4137. 


PACIFIC EXCHANGES 
100 Foothill Blvd. San Luis 
San Luis Obispo. CA 93401 
In Cal call (800) 592-5935 or 
< (8051543-1037 
^ 


Inquiry 254 


TIME SAVING — MONEY SAVING 


PRINTER BUFFER 


SPOOL-Z-C) PLUS 


SPOOL 24 PLUS м 2 пове preter Dulker sach works vct any Dai aed primer 
xA] Sores иу уди синте hor Los Br иче vehicle {игы ор, Veni Pap e puri riy 
482A, do ЭРК and dl eme quee aed Rull Chatac et Loargann means tus 
unl i) Plus is erady Kz ЫМ 6 thet traf, ing pote А eri Faune 
ийй Мый albos png ege dares, tom (he Duties Spem T4) Plus 
aho lus Copy Cleat and З е junctsone Exact ui. Supplied галереи" vesth 
UN Ж А чч рилет xph. thee Spo 42 Plus baher eerie ko orkali ard erar 
AUD жш аг» are weeps ms pud alim ra SEJI t are ame Ey руы (йш нд пз чыгы 
Jo, ЙАМ, chan Snood 74) Plus n the quotes annal s (ue, Иш re Male 
arsi prar 

(Without Cable? FABK-32779 19&K-$309 5172K-$3&*9 
üUncluding Cahle) J28K-$309 25508139 5IIK-$39* 


| FOTO BLUE PLUG FY PRINTER BEN TER ION THE FEM PC and compu 
И ire eumpaaen PA СА SUIT | PAAR FRAIL OL PER МИ 4 АРСИ NEK 


Pu alle? only жый aerial Fa lr) murip inae abe Vias weet any soitveam АРИЙ 


sd 
АР) 2 o6 JI Mary mom advanced leges Call ам rie dom ull deta [тыч 


vast ot ЙЧ Ша ЫЧ ody) am] $999 (Sena capable? 


^n liie inn dir aber. си chert bere us Vr accept MAC, КТБА АМГА or COD 
naim ыл Parier Кы Чырр ал COR T ee "ШШЕ 


1601 Fulton Ave.Sulte 10A 
Sacramento, CA 95825 
(916) 481-0709 


replacement of hardware, media and 
purchased software. As little as $39/vr. covers: 
* Fire * Thefi * Power Surges 
* Earthquake * Water Damage * Auto Accident 
For information or immediate coverage call 


1-800-848-3469 


In Obio call 1-614-262-0559 


SAFEVARE, The france Apenucr JAC. 


Inquiry 304 


TURBOLINK + 


| "TURBO Pascal hackers will like this 


11 
program. Jerry Pournelle 


Byte Magazine 
Add 512K of TURBO Pascal" to your code 
Call up io 8 memory resident TURBO 
Pascal modules from rams written in: 
—BASIC, BASICA, oe led BASIC 
—MS Pascal, C, MS FORTRAN 
—Standard, 8087 and BCO TURBO Pascal 
Add TURBO Pascal's 8087, BCD and 
graphic « capabilities іо other languages 


tomatically generate TUR Разса! 
compatible inline machine code 
Use all TURBO Pascal variants in a single 
~~ oH 
For IBM PC and compatible 


$6995 Foreign orders 


S&H included add $10.00 
VISA/MC: 1-800-895-2246 x 123 
KANSAS CALL: 1-800-362-2421 x123 
inquiries and Technical Information (303) 971-0729 
PATHFINDER SOFTWARE, INC. 
РО. Box 43, Litilelon, CO 80160 
"TURBO Pascal is a mga ew] aces of Bonos eben 


Inquiry 256 


JA PCIXT USERS! 


F COGTREE Utilities by 
Содіќаїе............... 5129.95 
# LYNC by Norton-Lamber....5$199,95 
# DATAFLEX by Data Access... Varles 
F RMICOBOL by Ryan/ 
МсҒагіапа............... 
# Universe by Omnitrend.... 
F Blue Mad by Cogitate.....5599.00 
ES CadPower+ by Tritex $995.00 
Ж Soltext Teaching Aids......5 95.00 
# PrintSet by Cogitate 
F CogiTAPE by Cogitate.......CALLII 
# Агас Products.........Warles 
JF Uninterruptibie Power 
Backups 


CoBhare 


“A Higher Form of Software" 
24000 Telegraph Road 
Southfield, MI! 48034 

[313] 352-2345/Telex 386581 


VISAJMASTERCARD ACCEPTED 
Deaier (Inquiries Welcomed 


Inquiry 71 


TERMINAL 
EMULATION 
Softerm PC emulates over 30 
popular terminals including the: 
e DEC VT102, VT220 
e Data General 0200, 0410 
e IBM 3101-20 (block mode) 

e Hewlett-Packard 2622A 
e Honeywell VIP7801, VIP7803 
Guaranteed Compatibility 

Call for free product brief 

$195 MC-VISA-COD 


For the IBM PC/XT/AT, DG1, NEC, 
Wang PC, TI Pro, Gridcase, Tandy 


7899 Lexington Dr., Ste 210 
Colorado Springs. CO 80918 
(303) 593-9540 


Inquiry 314 


SINGLE 


M68000 BOARD 


COMPUTER 


н ом uci 
2 


5 


On beard 6-10 MHz CPU. 20K RAM, 32K EPROM, 
two R5-232, 16-bit part, 5-counter/limers 
expendable via Memory’ FDC Board 
МБЕК CPU (bare board) 
MBBK CPU ААТ (6MHz) 
| MD512K Memory/FDC (bare board) 
| MD512K Memory/FDC (128K) 
| FDC/Hard Disk interface option 
MBBKE Enclosure w/pawer supply . 
MGK Monitor EPROM s 
MEEK Macro Cross Assembler 
AXFORTH OS w/assembier, adilor 
CP/M 68K OS w/"C'' compiler 


EM Educnisonal Р.О, Box 16115 
em irvine, CA 92713 
1714) 854-B545 


аерирере 
: THIMIT 
28288888R 


Inquiry 124 


CompuSave 
Call Toll Free: 1-800-624-8949 


ADI DIVISION OF ADLANKO CORPORATION 


MONITORS 
Hilachi 14555... 525 Amdek 310A.145 
Milsuba/TTL. ... 109 Amdek 722. . 499 
NEC Multisynch. $42 PGS MAX 12.162 
Tatung 1370....449 PGS HX12E. 515 
Tatung 1380....519 Taxan 620..385 
Tatung 1222A...122 Taxan 64(..485 
Thom 36382S).. 375 Wyse 620... 389 
Zenith 1240 155 Zenith 1230..82 


Roland/12"'/RGB/640x240/ 37... 239 
Thomson/14"' /Color Cemp/Appte. . 138 
5/13" /RGB/B0UX400/.31, . . 520 
Mitsubishi/Quadram/Tecmar . ... CALL 


MODEMS 
AST Reach Halt-Card W/Solt, . .. . 
Anchor Volksmodem 
Anchor Express Half-Card W/Soll. . 185 
Hayes Smartmodem 1200 
Incomm 2400 (Upgradable 4800+). 399 
Novatlon 212 Apple Cal Il 
Frac. Per. 1200 Hail-Card W/Solt..155 
Prometheus Promedam 12000 
Prometheus Promod 12008 W/Solt.21B 


-- A. = AM mm mm — 4. "m wor ~ Te 


Woo > m 4- ER 


PRINTEAS _ 


Inquiry 55 


COMPUTERS 
Altos 986T-80 Multiuser Syslem. . 10695 
Corona PPC400 Porl./2 Drives 
Sharp PC7000 Pert. /2 Drives 
Sperry IT/1M/40M Hard Drive. . . 
Televideo AT/1.2M/20M/ Monitor. . 2385 


Wyse PC1100/256K/1 Drive 
Zenith ZF138 Pari./1 Drive 
Zenith ZF148/256K/1 Drive 
Zenith ZF158/255K /1 Drive 
Corvus/ Molecular / Panasonic 


PC XT CLONE $599 
640K ‘4.77 MHz/1 Floppy Drive/135 W 
Power Supply/XT-Style Kayboard/ User 
Cocumentation/6 Months Warranty 
OLIVETTI M-24 $1645 
(FROM THE MAKERS OF AT&T 6300) 
640K/8MHz/1 Floppy Oriva/ 250 Watt 
Power Supply/Keyboard/Ciock /Calandar 
640x400 Mono & Colar/7 Empty Slots 
Par & Serial Ports/Monochrome Monitor 


TERMINALS 
Televideo 905..299 Altos IV...,.385 
Televideo 955..449 Ampex 210..355 


......2B09 Ampex 219..465 
418 йите 1010..2893 


Wyse 85......438 Visual 65..., 
Adds /CIE/IBM/ Kimtron/ Liberty. . . 


BROTHER M1509 .$ 350 CITOH LO24. . $ 895 D10-40.. 6 750 
1.0 =ч. $ 475 CITIZEN MSP15...... 9 365, MSP 25. . 6 525 
PAEMIER 35 ..... ... .... % 450 CORONA LASER аннан» M2050 
DIABLO O35.... . . 81250 INKJET... ... з 885 34LQ..... „„„» 1095 
LAZER/COPIER 4045. ..... $4259 EPSONM............... CALL 
DATA PRODUCTS ... .,..., CALL FUJITSU DANDI.. e 81175 
2400 PLUS ....... а 919 01 2400 ...... $ B9 2100 ........ $495 
HEWLETT-PACKARD LASER JET... . $2205 "А Plu& ........ $3250 
HP LASER 500 Plus ... $4145 NEC P560 Qa. $ 895 PT7T60....9 595 
OKIDATA 192 ... 3 369 193. . $ 479 PANASONIC P1592 ... $1149 
P1582. ‚8 625 FOSHIBA P351. . 61095 — P341 mo rM $ T50 
PLOTTERS A DIGITIZERS —— 

CALCOMP 1042 While Supplies Lost... .. 88395 1043..... 873580 
1044 ... 811,105 GOULD 6320 11117.. 155010 LINE 1700 . 81805 
HI DMP 56. .... 845988 DMP 40. é 775 DMP51/52...... $4145 
дч TT eee $1859 НР 7580. ...........- Eu 
NICOLET ZETA 824... .. $8995 ZETA B38CS . ae NT 3,285 
GTCO 386ABL . $3095 1117А, 61185 2438TL...... $5005 
KURTA 12x 12 . . 3 595 12x17... » "mg - 
SUMMAGRAPHICS 11 x11. ТН um $ 495 18х12 . ieee’ (his $ 750 
HITACHI 36 x 48. , $4195 TIGER 11 x13. 2J 675 15х15. ,. 81295 
GRAPHIC үт & RS & MONITORS _ 

HITACHI HM 3710 А BNW 15.... . ONE oe 83280 
MICROVITEC 905CNQ GRAPHPORT D — oo. BZTRS 
TAXAN 640 А COLOR 4001... Р .. 611909 
PERSYST BOB 16 & МЕС 1401 ...... " . 81295 
GALAXY 800 & MITSUBISHI 8489 ..... ... sa ........ ........... 282995 
VERTICOM CD-1 В VERTICOM M-16 ...... .......................- $2385 
BHW ADAPTER ................ $1950 ARTIST-IT ... .......- "2.2. B2285 
CONOGRAPHICS 400 & MITSUBISHI 3478 LP..................... $2295 
MITSUBISHI 1341 & STIGMA 400 ..  .... .........................- 81195 
HARD DRIVES & HACK UP SYSTEMS 

UBM 10 M8 HO, 10 MB Tape WU $ Cont . . ...... ao narda ............... 9 вар 
UBM 20 MB HD, Controller . . .. $ 479 UBM 30 MB HD & Controller ...... s 6595 
UBM 70 MB ID 28 М5 fo АТ , $1550 UBM (Archive) 60 МВ Tape WU .... 8 750 
RHODIME 40 MR НО ,. ..... $ 875 PRIAM 60 MB HD.............. $1595 
FUJITSU 55 MBHD... . $2095 MOUNTAIN 60 MB.,.......... $2250 
MOUNTAIN 30 MR Нр ... .... $1295 


(714) 718-6496 
163 West Cerritos Ave.. Anaheim, CA 32805 


PRINTERS/ PLOTTERS 
CHizen 1200...179 Canon А40... 235 
Citizen MSP10..248 Canon Lazer, 1975 
Corona Lazer, .2265 Diablo 025, .: 519 
Epson FX286...549 Diablo 635... 1065 
Epson LX90....245  Juki 6100. ,, . 345 
Epson LO1000..689 NEC PS......975 
Panasonic 1080.159 МЕС P5XL..1125 
Panasonic 1091.235 
Toshiba 321...495 Star НХ10... 
Toshiba 341...795 Tally MT86. .. 425 
Fujiso Color Printer/220CPS,...... 495 
Anadex/C. lioh/Data Prod/Oume. . CALL 
Genicom/Okidata/Televidao/TI . . . . CALL 
Butfers/Cables/Sheet Feeders. . , . CALL 
. CALL 


Stands /Switch Boxes? Tractors. . . 
Houston/Lalins/ Roland Plotters. . . . SAVE 
Houston/Kurta/Summa Digitizers. . SAVE 


DISK DRIVES 
Apple Compatible Floppy Drives. . . . 121 
IBM Compatible Floppy Drives. ,. , . . 89 
IOMEGA Dua! 20M Bernoulli Box. . 2995 
Tandon 20M Hard Card........,. 669 
Saagale 20M Hard Orive Kil... ., .. 439 
Seagate 30M AT Hard Drive....... 695 


OTHER FLOPPY AWD HARD DRIVES 
Archive * COC e Corvus * Gamma е Irwin 
Maynard © Micro Sci • Mitsubishi e Priam 
Panasonic е Shugart e Tallgrass + Teac 

Tecmar • Toshiba * Western Digital 


inquiry 75 


Paradise Modular Graphics Card. . . 235 
PC Monochrome Graph (Рег Port}... . 99 
PC 576K RAM Board (OK) 

Quadram Vega EGA + 

Sigma 400 High Res Card 

Taxan 555 High Aes Card 

Teemar Captsin/OK 

Microtek /Orchid/Persysi/STB... CALL 
Prac. Peripherals/Thesys/Vulek. . CALL 


ALL TYPES OF BUSINESS. CAD 
AND RECREATIONAL SOFTWARE 
VERY LOW PRICES. . , CALL 


WE ALSO CARRY 
Maynard Mouse W/Soltware 
Intel 8087-2 Coprocessar Chip 
Keytron 5153 Keyboard/ Touch Pad. 265 


Orange Grappler + (Apple). 


Disk Controlfers / Joysticks / Labels 
Power Supplles/ Surge Protectors 
Cabiss/Graphics Tablets /Light Pens 


VERY LOW PRICES FDR DS/DD DISKS 


HOURS: MON - FR! BAM - 6GPM/SAT SAM . 2PM 
IN ARIZONA CALL (602) 437-4855 


CampuSave: 4207 5. 37th Si., Phoenix, AZ B5040! For Customer 
Service (al! (602) 437 4856! Prices Reflect Cash Discounts And Are 
Subject To Change Without Notice! Minimum Shipping Charge 54 


BYTE CONNECTION INC. 


BOTTOM LINE PRICE BUSTEDS = “Who you gonna call?** 


ee wor mc RÀ eee ee — 


PERSONAL CO LCOM PUTERS _ 


UBM x ! (IBM Compatible), 540K, AT cr 5151 Look Alka Keyboard. Two 360 Finppies. PP 


б Ён Board А Momir. 


Шам 3 It Turbo, all the slip with 360 — 20 MB HO TTT T T UE 
WEM ж IV, (IBM AT Compatible), with 8 MHZ, 640 K. 1.2 MB Floppy, 20 MB HD Graphics 
Card, Monitor A Keyê... weer ee eee 


UBM Monographics.... 


UBM EGA A Campatibia . - 


TEM PC. with IT "T Ton ТЕ Бю, ———— ———— f $1705 
16M PC XT. with 226 350 Floppy 20 MB HD, КВ. Graphics Card, Monitor е m $2350 
ІВМ PC AT, with 512K X B, 20МВН0............................. serosys $3795 
ІВМ PC Convertible 80 C аа "Tx with 512K, Tw 720KB Floppies ... CALL 
іам Proprintar . m ,9 475 IBM Quietwrlter .......,...... CALL 
16M EGA, with 258x Mamon.. .. $ 775 IBM EG Moniior..... $ 895 
COMPAQ PORTABLE I) wiih 517€, 60206 Processor, Two 360 Floggies ..,.... $2675 


COMPAQ DESK PRO, with 640K Two 360 Floppies, Graphics Card A Monto . 
СОМРАО DESK PRO n PORTABLE 286, wth BOK 1,2 Floppy, 20 MB HO 


Moll. oa ee ee ee ee te $3895 
For 86 MB, instead ol 120 MB. add . ———————————— Ó— e 295 
AT А Т 6300 PC, Wt 258K KB, Тие 200 Faggio AT 6 T Graphics Card & Майы... 81795 
AT & T 6300 Pius, ef 512 К 12 Pape. KB. Graphics Card А Monter .............. BS 
SPERRY PC-IT, w with EAUX, 1:2 MB Floppy, 40 ма HD. zoOWMAMPRENE. eee $3085 
SOFTWARE 
Accounting Package Cá трмен Md UD uz ue ê û Ê ê Gi i а D OS 
АШТКИ АЕ iia а 1% tre eae iT tt $1950 
CALVANCE, VERSACAD, HITACHI a BL, „+ к» к eee nt CALL 
ARMOR SYSTEM'S Excalibur А Plus Serie ......................... CALL 
COMPUTER ASSOCIATE (IUS) А/Я, A/P, G/L......... Lus EACH s 350 
UNIVAIR'S Dental Management & Medical Managemant-9O0O ......... CALL 
CYMA Medical, Chiropractic, Orihodontic, Dental — TIT — 91 625 
Physician Micro Systeme Package ................ ves $1850 
Hotel Information Systems Psckage ............................-.- $2450 
MICROCRAFT, BALCONE, ИМ!УА!Н...........................›...-. CALL 
IBM Doctor Officer Manager. ii. оона наанаа 52195 


CALL FOR WHAT (5 NOT LISTED, WE GUARANTEE THAT YOUR CALL 
WILL NOT BE A WASTE, = 


Ao charges tor toting and configuring eduiiment Prices 
ard avaliabiliby subpect 12 change withoul notice 


Purchase Orders & Major Credit Cards Welcome 


—————— 82405 
.. € 120 UBM AT Serial, Paralial . 

UBM Multi Function, S. Р Cc. Iro-38BAK . К; - 
UBM 70 MB Subsyaiam..... з 470 UBM Color Graphics... 
.8& 350 DEALER'S INQUIRIES INVITED __ 


—- (714) 778-6496 


ee ee 


S8 ВТО 
$1350 


"e^ beter re tane + 


„E 120 
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FREE CATALOG 


Outstanding prices on computer 
accessories for your computer and 
workstation. Our catalog features a 
wide selection of quality products 
to meet all your accessory needs. 
Call or write today to receive your 
free catalog. 

LINTEK COMPUTER ACCESSORIES 

РОВ 8056, Grand Rapids, MI 49518 

(616} 241-4040 


Inquiry 187 


To find out more about software 
that lets your PC emulate 
TEKTRONIX " 4105/6/7/9 and 
DEC VTIOO" terminals, 

call or write: 


G GRAFPOINT 


4340 Stevens Creeks Blvd, Suite 280, 
5an jose СА CA 95129 (408) 249-795] 


Inquiry 146 


DATA ACQUISITION TO GO 
INTERFACE FOR ANY COMPUTER 


FREE IBM SOFTWARE 


Connects via RS-232. Fully IBM com- 
patible. Built-in BASIC. Stand alone 
capability. Expandable. Battery 
Option. Basic system: 16 ch. 12 bit 
A/D, 2 ch. D/A, 32 bit Digital VO. 
| Expansion boards available. Direct 
Bus units for many computers. 
(201) 299-1615 


PO. Box 246, Morris Plains, NJ 07950 


ELEXOR | 


Inquiry 127 


Inquiry 276 


Seria! Фа i Parallel 


y 


T Pa 


Thoroughbred Goki“ LIA 

А FUN foatured thoroughbred 

for {ha чт езе APA Wh Amd the pog "3 nace 

$159.95 compiele wriMaster Bailor " $199.95 

Limited “Gold” Enables Professional Handicappers io 
assag spocilic values to racing valuables (hey f 


a! use User nexis no programming ex 
[Contains integrated Bettor** 
APT ooa Dog Analysia"" 
The ONLY proiessonal grey- 
hound analyzes available thal t Better $139.25 
evaluates ALL variables Limited Vatton $293.95 


Convert What You Have 
To What You Want! 


* Caniromica Ры! 
> Mondene Ырда 
* Letoheg Outputs * Compact IK x 4% x 1X 


"T" pM ihe 
hare каары! Our мир ре Performance 


horougih pss complete $1 
oi ali roles and pacer races in иран Вимог $199.95 
the United Stiles and Canada Limited $299 95 
Lottery Analysis. Sialisbcal companisem progam Ly to 
detect вибо palierns in winning numbers 
Lottery (3-4 dapi) 679.95 wiLonn (Max p^ o Dd “999. 95 


ProMemaaor Jonea = 1940 W. Semis, Bol. O PTO? 
CALL HI-ER в ІЗА ЫС а га ДЫ и init ge 
Teme. 48-Hour Free shipping of ача. Aki Б migeni | 
HOOD ГЕ ЦРБ Bos і 39 Dui ol Couniry БЕН teil 
add 4*5 J wreaks personal checks, Cash pice only. Aas 
a VSAM жагып, AMEX Prices mubject ib change. 


Your BEST BET in Handicapping Soltw are 
Reviewed by Whale Eneth Software Gulde 
and Corona Gain Systema 


. CALL (805) 656-7466 or 658-7467 
For FAST Delivery 


PROSE DATA SWITCHES 


SHARE computers, priniers, 

вту persil! or seria) device 

ELIMINATE cabie swapping 
T INEXPENSIVE way to network 
S88 COMPATIBLE wih 

М! compulers 

Dusinesses, Schools, Homes 

WE ALSO OFFER 

Data Butlers, Line Drivers, 

Modems, Protocol Converters, 

Рега = Sana! Convertors, 

Cables. Computers, Printers, 


Disk Drives, and more. 


AUTOMATIC - CARETAKER ip ides! for а business or 
&chool to hare a printer or modem among many Computers 
Operation іе fully automatic with no software required. 
Рак ог Serial 4 channels - $295 — B channels - $395 


MANUAL = HASDEWITCH is operated with та (lip of a 
witch. 2:2 and 2:4 rnodelis allow simullanecuna commun- 


kation 

Бај 1:2. 9598 14-699 22.9109 2:4 - $160 
Paid 1:2. 570 14 - 3130 22. 8119 2:4. 5195 
LED and spike proteciion on serial models add $20. 

CODE ACTIVATED - PORTER connach one computer bo 
mu peripherals. A зова code selects Ihe paripiveral 
Роги ог Serial 4 channels - $295 B channels - $395 
Вла option. 84K - 4100 256K - 5250 

REMOTE + TELEPATH connects mulliple computers io 
multiple patipherals A selector al each computer or terminal 
choose up to 4 peripherals and epa busy &tatug 

44- $495 "s з. $795 selector - 


m e iu roe a 


ROSE ELECTRONICS (713) 933-7673 
Р.О. BOX 742871 MC & VIRA Accepind 
HOUSTON, TX Fara Denies inquiries Invited 
ALL US FOR ALL YOUR INTERFACE NEEDS 


Inquiry 298 


LOW COST UNIVERSAL 


PROGRAMMER KITS 


PERSONAL ITY MODULES 

INE REQUIRED 
RD 
ROGRA 


NO 
А, 
CAD 
SUPPORTS ALL SV EPROMS. CEPROUS 
AND INTEL MICROCOMPUTERS 
VERS FROM siis ASSEMOLED 3295 
visa ê ü MASTER CARD ACCEPTED " 


BAC MICROSYSTEMS 


ium ا‎ al: SAM Jose CA 95120 
-7685 Terex 4995363 


Software for 6800,'04/05,09 
microprocessors. 

SOFTWARE: C compller, Pascal, 
multitasking DOS, macro-assemblers, 
FORTRAN, 15K BASIC 

FIRMWARE: Faniom monitor/debugger, 
math library, AK BASIC 
CROSS-SOFTWARE: Assemblers, PL/W 
Compilers, Linker, Simulators 


1801 South Shee 

"IW" "P 

АД WINTEK |н 
317-742-8425 


Inquiry 377 


UNIVERSAL 
EPROM PROGRAMMER 


{RED 
AND MENU SELECTION 
110/220¥ POWER arte 
PROGRAMMING MODE AT 6Y ¥ 
IN EPROM ERASER vet MER 
FOR zh EE 
TS ALL 5V . EE 
AND INTEL MICROCOMPUTERS 
RES $545 1408C-34 5695 
$35 SHIPPING $6 
VISA & MASTER CARD ACCEPTED 
BAC MICROSYSTEMS 


6522 MOJAVE on. Saw Jose CA 95120 
Phone (408) 997-7685 Terex 4995363 


Your System/Controller should fit you 


like a good suit. 


LET MICROMINT 
CUSTOM FIT YOU 


Whether it's suits or system controllers, 
you can't buy off the rack when you 
need a custom fit. 


Thats why Micromint individualizes 
its system controllers to meet your par- 
ticular needs and budget. What's most 
important to you? Software compati- 
bility? Speed? Everything on one 
board? Economical computing power? 


#1: ^! want software 
compatibility.” 
Solution: 
THE SB180 
COMPUTER/CONTROLLER 


The SB180, only 4" by 7%", offers a 
280 compatible CPU running at MHZ, 
256K bytes of RAM, up to 32K bytes 
of ROM, two serial ports, a parallel 
port, 280/6800 I/O expansion bus, 
and an industry standard 765A-com- 
patible disk controller for up to four 
disk drives — any combinations of 
34", 5%" or 8” drives. The 58180 is 
based on the Hitachi HD64180 CPU, 
a microcoded CMOS chip which pro- 
vides high performance, reduced system 
cost, and low power operation while 
maintaining complete compatibility 
with the large base of standard CP/M 
software, 


SB180-1 w/8K ROM monitor. . $359.00 
SB180-1-10 w/8K ROM monitor, 


BIOS source and 
Z-system ..... $418.00 
32: "I need speed.” 
Solution: 
THE 28 FORTH 
SYSTEM/CONTROLLER 


The ZB FORTH System/Controller is 
only 4” by 4%” and includes a custom 
masked 28 version of the FORTH 


language with a full screen editor, 
cassette 1/0 driver primitives, EPROM 
programmer primitives, and other util- 
ity words. It also contains up to 4K 
bytes of RAM or EPROM, an RS-232 
serial port with selectable baud rates, 
and two parallel ports. Additional Z8 
peripheral boards include memory ex- 
pansion, a smart terminal board, serial 
and parallel 1/0, real time clock an A/D 
converter, and an EPROM programmer, 
it's perfect for data reduction and 
high speed control applications. 


BCC21 wyutilities . . . $225.00 


#3: “Let me have an entire 
development system on 
one board.” 


Solution: 
THE BCC52 
SYSTEM/CONTROLLER 


The BCC52 is a new stand alone single 
board microcomputer which is bus 
compatible with the Micromint BCC1 1 
/BCC21 28 System/Controllers and ex- 
pansion boards. The BCC5? features 
the intel 8052AH-BASIC micropro- 
cessor which includes a ROM resident 
8K byte floating point BASIC inter- 


For a System Controller suited to 
your needs, give us a call. 


preter with extensions for process con- 
trol work, it contains sockets for up to 
48K bytes of RAM/EPROM, an “‘intel- 
ligent" 2764/128 EPROM programmer, 
3 parallel ports, a serial terminal port, 
and a serial printer port. 


BCCS2 .. . $239.00 


#4: "Give me lots of economical 
computing power.” 


Solution: 


THE BCC11 BASIC 
SYSTEM/CONTROLLER 


The 28 BASIC System/Controller is 
nearly identical to the FORTH 
System/Controller but contains a tiny 
BASIC interpreter, up to 6K bytes of 
RAM and EPROM, an RS232 serial 
port with switch selectable baud rates, 
and two parallel ports. Add a power 
supply and terminal to start program- 
ming in BASIC or machine language. 
Pragrams can be transferred to 2732 
EPROMS with the optional EPROM 
programmer for auto-start applications. 
It can also use any af the expansion 
boards mentioned under the 28 
FORTH System/Cantroller. 


BCC11... $149.00 


Additional information on peripheral 
boards and OEM pricing is availabie. 


Order Toll Free 
1-800-635-3355 


In Connecticut call: 1-871.6170 


| -— INC. 


25 Terrace Oriva 
Vernon, CT 06066 
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NEW LOW PRICES ! 


NEW LOW PRICES! 


NEW LOW PRICES! 


COMPUTER 
PRODUCTS, 
Inc. 


ORDER TOLL FREE 


(800) 
038-8800. 
(800) 
848-8008 


DYNAMIC 


SERERE 
T TTTTNA 


EPROMS 


885858525 


8088 / 8086 
UPGRADE 


¥-20...5 MHz... 19.95 
V-20...8 MHz... 19.95 
— High Speed — 


Male, Female, Hoods..... 99€ en. 


UV ERASERS 


QUV-T8/1 ....... $49.95 
ECONOMY Model 


goes TERE. Š 


tiii uoo BOR 


Ф Ergste 13 EPROMS in 20 minutes 
* Plastic Enclosure 


BEBRRERRRRPREREUDERRRHENRRREHERERERM 


shuskkrbcERRREREEERERRERERÉR 


41256 150ns 


*YST*aua 


LEE TE EET) 


"тзт лз» 


***uaus 


eatraeas 


aeuaceanys 


ee ee 


отітаненяое 


феа тефтет е 


u^" 6455 


ТҮҮЛҮ 


5451432154452 


P»PAIBIAAMHAA 


2842422144554 


FSERIBAIBIA 


""tetusHu»m 


TTT tere 


»3tetétcuto 


IZEXENEEZELM 


ft*45e du 


rtivewe wee 


ee 


КҮҮЛҮҮ: 


184254845448 


Obed vanes 
IEZZIZIZIZI 
Beedreta 
atrora rsen 
rét*tvtetu 
streereeeee 
s@reeekane 
верена нира 
офа umi 
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"A4*4dAh»s 
OPYYETTTETET 
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е+ч»течтте н 
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*"*"vr*vumcyT» 
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NEW LOW PRICES! 
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RESERESKERIÓME 


ERRER2R5PZLUHLGMWEN 


CRYSTALS 
ALL STANDARD VALUES .... 1.00 


CRYSTAL CLOCK OSC. 
ALL STANDARD VALUES .... 4.89 


DIP Switches ......79€ 


b 
Мо NOS SN 
NAVASKÁA 


У 
" 


ORBITAL SYSTEMS: 
EXTENDED 80-Col. Card ler Apple Ile 
64K to 128K Upgrade; 2-Yr. Warranty $80.96 
1-80 (CP/M) CARD, for Apple 11+, Ils 


**ua4avt4naamHnnSu 


IBM ACCESSORIES 


8087-3 5 MHz......... 124.95 
8087-2 8 MHz......... 


жна rene ae 


"BAR OEROREOR RA Bk п» п R AA 


Power Supply, 135W..... 
Monochrome Graphic Card . 119.00 
Multifunction Card . . . .... 
AT Crystal: 16,18, 20 МН2.... 4.95 


MACINTOSH UPGRADE 
(PARTS ONLY) 


128K te 512K , нан anaty 50. 


Consists of: (16) 41258, 160as; 
(1) T4F2863; 
(17) 16-Pte Sockets 
Resistors and Capacitors ALSO INCLUDED 


APPLE ACCESSORIES 


Parallel Printer Card....... 
B0-Col. card for Apple 1+... 149.95 
B0-Col. card for Apple lle... 69.95 


seeeoeuwrn kh ee eet 
"т тт гт т 8 Ране т 
+ +4 > #т ЁК # Р # Чо т т э ee 


фера эв кавир 


Disk Drive Full Height.... 159.95 
Disk Drive Height. . . ... 


*тзз туп е тч т 
+e » * eo Pe * w 5h * * Y 9 н 


& POR ьа а 4 а à 4 à $ а а 


DISKETTES 
* BULK * 


88/00 .....25/$17.25 
DS/DD.....25/$19.75 
AT disks.....25/$50.00 
312" disks ...25/$50.00 


ALL DISKETTES HAVE A 
FULL 1-YEAR WARRANTY 


NEW LOW PRICES! 


6500 A 
@502А LASSSEREI 
8520A 


Ф + йе ТЕЕ 


паники EEES 
ианачиаза 
>т. з 


HOGREEDS 


6532А 
GSA ..,..... вю 
6551A torr hnde 


6500 B 
65028 чаев Ея 
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"жтттер ищ 


'еттппвт›т 
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idi 
90488 ...,.,.. 1409 
60652 ...,,.,. 1489 


""rbhu$nmu 


2-60 
2-BOÀ (continued) 
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саса Ee SNN Pi ань ьалаа 
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"we 
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Hiii‘ 
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290 510/2 .... 1089 


POWER SUPPLY 
(Switching) 
41208  044Àmp 


үй sn» 19.95 


1986 
— THE IG MASTER - 


Your ticket to fast and easy 


| IC selections 


$119.? 


BACIETOSB, MPFLE il. APPLE lia“ and “APPLE ПЕ" ara 

Trademarks oi APPLE COMPETER, INC. 

MI is а Trademark of ИШ СОВР ВЕТИВ 

HOURS: Mon-Fri. 7:30 to 5:00 
VISIT OUR RETAIL STORE 


2100 De La Cruz Blvd 
Santa Clara, CA 95050 
(408) 888-0697 
ALL MERCHANDISE 15 
100% GUARANTEED 


DokKay 


NEW LOW PRICES! 


Inquiry 120 


Bullet-286 8-MHz 
80286 XT Motherboard 


* Faster and more compatible than turbo 
sion cards 
e 9 times faster than XT, 6536 faster 


than AT 
è ra m A XT hardware and software 
compatible 
* Up to 1 MB onboard RAM with no 
wait states 
* 10-minute, screwdriver-only installation 


• One-year warranty 
Marchand international 
1240 М. Van Buren, Unit 108, Anaheim, CA 92907 
(744) 630-3382 


Ta и 


Inquiry 203 


NEC PRINTERS 


(1 Year Factory Warranty) 


| Pinwriter P5 $ 925 
Pinwriter P5XL $1100 
Pinwriter P6.. 

Pinwriter P7 

Elf 350/360... 

3510/15/30/50 

8810/15/30/50 . . $1040 


| Optional Forms wma: 


QUALITY PRINTERS 
8415 Cement City Road 
Brooklyn, Michigan 49230 
Phone: 517-592-3749 


inquiry 287 


Computer 
Раг тов. 


2 1" ground shaft wih hebcal eme 
lower groove б: 0 182" patch тпк ' 
an extremely hgh accuracy assembly 
to better than 50 microns absolute. Ball beanngs, 
-5gmvcm inertia, 10 oz. m. h 


офи) 
New, never used. Driver L.C.s; 3717 for P.W.M. Micro- 
Меррит allow efficient use of any supply vollage up to 40v 
D.C. Motor and Two 1. С. з Including data theeta — 


; "i 
HF 32 504 PE Card 
ТЕ CPU Card 
БЕН! Pe Lad 
азаны SED бүт. ааба да — Up vs EF gets. 10 MB Гоча E 


Inquiry 61 


Diskettes 


5%" DS/DD with hub nng and sleeve, 
factory wartanteed, packaged in 505 
Shipping Extra. Quantity 50, B5€ each 


The same 
low price 
our volume 
copying 


customers pay! On "ant 


We sell 36" & 6%" disks—all 
types, major brands. Call toll free: 


1-900-321-4008 


VISA, MASTERCARD, QR COD ACCEPTED 


ые Nelson St. 
Denver, CO 60215 
 ———————————— Qs! 


inquiry 14 


PORTABLE ADDITIONS 


| PORTABLE DISK DRIVE $229 


355", balt. oper., TS-DOS, OOK storage 
24K ВАМ CHIP гог Tandy 200 $89 


ЯК RAM CHIP for Moder-100 $29 
and NEC 8201. . .3 for $79, 6 for $148 


SIDESTAR for NEC Starlet $399 


| 128K Ram Disk Cartridge 
| SIDECAR for NEC PC-8201A $259 


4 banks of 32K in ane cartridge 

CALL TOLL FREE 1-800-732-5012 

бай: 805-987-1742 

Canada: 604-856-8858, Australia: 02-419-8899 
PURPLE VISA М/С & 
COMPUTING AMER.EXP. 

420 Constitution Ava., Camarillo, CA 93010 1 


Inquiry 280 


SFANSI- 
CONSOL 


The Integrated Console Utility TM 
All the little things [BM forgot! 
for IBM—PC, XT, AT & clones. 


e 1.2 to 3.0 times laster DOS А BIOS 
screen writing 

= more escape sequences ihan ANS!.SYS 

» usable in any language 

ы > scroll tecall facit 

compatibility = & AT sotiware 
© e fuii | GA suppo 
» 255 character -— bullet 
* increase key repeat rate 

= no scroll blink for some adaptors 

a VT 300/52 emulation 

* auto dual screan disable 

» keyboard Induced bieskpotnts 

* window su 

* support for 50 line display 

» many many more пе features 

400p Manual (e «Hp case) & disk $75, ur Just 
Sharcwarc disk $25. Ax dewribed in PC-H arta 
February 86, pg. 282 and in oris. June 85, pg. £. 

HERSEY MICRO CONSULTING, INC. 


Hox 82761, Ann Arbor, MI 48107 
313) 994. 3259 4525 VISA/MC 


Inquiry 154 


IMPORT DIRECT 
SAVE 30% 


SAMPLE IMPORT IMPORT 
14 5-48 50+ | 


РЕ-АТ $1506.04 $1408.00 $1200.00 


512K RAM (Up to 1M on Board) 

12 M FLOPPY - FLOPPY & HARD OISK CONTROLLER 
AT KEYBOARD - CLOCK WITH BATTERY BACKUP 
195W POWER SUPPLY - 005 3.10 & MANUAL 


SAMPLE 54 — 8504 
PE-AT COLOR $1800.00 $1700.00 $1500.00 
SAME AS ABOVE WITH COLOR MONITOR AMD 

COLOR/GRAPHICS CARD 


SAMPLE 10-99 100+ 
PE-XT TURBO пим $000.00 11:0 
640К RAM, 0088-2, 4.77 MHZ ex 6,06 MHZ) 
360K FLOPPY - KEYBOARD - MONOCHRÜME/ 
GRAPHICS PRINTER - 127 TTL HIGH RES MONITOR 


PC-IT 98.00 $505.00 ШЕ 
256K RAM - 360K FLOPPY - KEYBOARD 
MONOCHROME/GRAPHICS/PRINTER CARD (Her 
cules Comp) - 12^ TTL HIGH RES MONITOR 


IT 9008 FLOPPY 

IT 19 MES INTERRA V; BEIBNT 
XT 28 MER IITERNAL Vs NEHAUT 
AT 1.2 IB FLOPPT 

AT 29 MER INTERMAL 49 REC 
AT 38 BER INTERNA, 40 RIEC 


PP-HIT-2808 6 ELETS (super XT BIOS) 


| MW POWER PFT 


FLIF-TBf CLONE ВОХ 
MOÜRG/GRAFHIC/FRR (Herc comp) 


12" TTL ШЕН RES MONITOR 
SUBTOTAL BASIC PC NG DRIVES 1366.70 


$14.76 
$24.08 


SAMPLE 10-49 
€2-008 12^ TTL ини $98.80 
MB8-3 14" COLOR RGB $201.00 р ы ино 
JÒ DAT 648 x 208 | 
и? 14" COLOR REB ним $300.90 еен 
31 GM OST 7208 1 358 


ABD ON BOARDS - PARTIAL LIST 


10-99 
МП MOTHER GEARS B SLOT 175.00 
PCITAMER TERES 477/246 MEZ © $958.00 
TEMIS-NET (LAM) CARS 1.9 $190.04 
384K MULTEFUMCT (ASTG comp) $68.70 
RAR ESTE IHE HEM 
MOSER CARB 380/1290 (Hayes comp) $118.00 
COLON GRAPHICS CARS ME] 
AB ИШТЕП BGK (Centronics 2:1 or 1:2) $27.00 
AB SETTCE RAI WITH O40 BUFFER 

AT SERIAL/PARALLEL СЛАВ 

AT COLGE/GRAPEICS 


Д 128 LINE PARALLEL 1/0 CARO 
* 100 UIT ORDERS MAY BE SCHEDULED OVER È MONTHS 


ACS IMPORTERS 
5311 DERRY AVE UNIT A 
AGDURA HILLS, CA 91301 
HOURS 9 AM - 6 PM PST 
B8 099-1002 
TELEX: 299353 POST UR 


JUNE 1986 * BYTE 405 


Nhats New at "The Source” of the 
AMERICAN DESIGN COMPONENTS? „= e 


MPI 52S (IBM* Compatible} 
| = — EN | 5%" FULL HEIGHT INTEGRATED CIRCUITS 
- Amen Di 
Design Components — ex- as 
pensive, often hard-to-find 
components for sale at a 
fraction of their original 
cost! 


BBA 
Programmable Paripharal 
Interface 6.76 
B259A 


You'll find every part you Programmsbie interrupt 

need -- either brand new, % HT с" ч 
or removed from equipment 96 TPI FULL HT Multi-Protocol Serial 

DS/Quad 96 ТР! - i Controller (UPO? 2011 34.96 
(АРЕ) in excellent condition. Tandon #ТМББ-4 DS/Quad жузү зр» кү чш Dynamic Ram 
But quantities are limited. Item #1904 $79.50 өз. Tandon #ТМ101-4 hem #7928 $ 79.50 New 105643 1 2008.5. 
Order from this ad, or visit or 2 tor $150.00 item #1901 $99.00 an. 21t4$150.00 | “fo5eax1200NS. 400 
our retail showroom and find | 108 CFM COMPUTER Static Ram 


exactly what you need from 
the thousands of items on А 
display. | | 4 ie тг 


] - 
Open Mon. — Sat., 9-5 ee А 
THERE’S NO RISK. Im 


e—a Г 

With our full 80-а | «€ 

iii i5vAC/6OHz. 21W., 28 amps. Serial format. Search BOIPS — 
any purchase can be returned for 3100 RPM. 5-blgde, aluminum 

апу гаавоп {бг Es ог геиљсі. housing, sleeve basring, Can be 


Read/Write 20(PS. 12V motor, 
mounted for blowing or exhaust. 
19" COLOR X- Y 


BV logic, B & 9 pin connector 
cables, Originally designed for 
Dim.: 44," sq. x 1" deep tha Adam 
DISPLAY Mfr, — Rotron #030173 


Dim: 5"Wx3X"Hx 4° deep 
lem #6493 $1 0.95 New Item #6641 $9.95 new 
ADAM REPLACEMENT ADAM PRINTER 
KEYBOARD 


POWER SUPPLY (Linear) 
{ASCH 75-Kay) | = 


4-45 
1024 x4 450 N.S. 
6107Р-6 
15384 х 1 95 N.5. 6.00 


2716 2048 х6 450.5. 2.24 
2732 3096 х8 450.5. 


2764-26 
|) ии 5. 
2764-3 
819228 300 N.S. 2.76 
2764-46 
8192x 8 450N.5. 
dur 


88701 

8-Bit with Eprom 15.00 
Please сай us for 74 XX, 745XX, 
J4LSXX, and 7Z4HCXX. 


12" COMPOSITE 
VIDEO MONITOR 


TAPE DRIVE (For Adam) | 21; 


» bom owe A AA. 


115VAC/60 Hz. Low noise level 
fan, Can be mounted for blowing 
or exhaust. Fits standard 3% * 
relay rack. 

Dim.: 344° sq. x 1X " двер. 
Mfr. — Torin TÀ 300 


Item #1873 $6.95 Naw 
48-KEY KEYBOARD 


Originally designed for use in Ateri coin- 
operated games. Contains 3-gun color 
tube, focus and brightness controla. Ra- 
quires external X-Y inputs, 250-0-24V 
transformer for power, May be usad for 
oscilloscopes, reprogrammed lor geme 
use, or modiied with the use of axtarnal 
vertical and horizontal oscillators 10 & 
rastor scan display or TV monitor for 


Replece tha membrene keyboerd 
on your Timas/Sínciair Z-B1/1000 
with this brand new "big com- 
puter” keyboerd from Texas in- 

+ | struments. Simple to install — 


OCOutput: -6V @ 200 ma. 
45V @ 3 amps 
+124 @ 2.8 amps | Apps 

+ 18V {inductive} @ 1 amp | cludes extemal transformer for 


Originally designed 
Dim.: 15"*W x 2% "Hx 6%" D 


D N D s eimi Neer PN ар 
пет 25443. $99.00 new | tem #8643 519,95 New | пет #6712 $5.95 New | tem #6642 $14.95 New| tem #6602 $29.95 new 
ADAM COMPUTER KITI PUMPS— COMPRESSORS —BLOWERS — MOTORS —POTENTIOMETERS — COUNTERS 


(Less printer & w/o cabinet) 
| 


TIMERS —RELAYS —VOLTAGE REGULATORS —POWER SUPPLIES 
#6269 


STEP UP-DOWN 


STEPPING MOTORS — еч STEP EN umm 


for ROBOTICS ун 


X £z 


Precision steppers with increments from 
1 to 7.5 degrees. ——— ا‎ 


Sint 

item Step DC Torque Hx Wa D on) 

No. Angle Volts off/in 1) Body 2] Shaft Mir. & Part No. Price: 
Build it yourself from subassemblies. No 5431 1 5 17° 1 Vx TH x1 М.А. Philips T 
wiring necessary (just plugs together). 2114 x ж А82310-М2 2/$ 9.95 3.5 KVA with taps at: 100-115- 
Hock-up diagram included. Includes: 6272 1.8 1.3 200 1)4% dax49" Sigma 4742TC- 120/200-208-220-230 & 240%. 
Keyboard, 2 cassette digital data drivas, 2) % dia. x 1. 200F1.3 2: 598.50 idasi for boosting low line voh- 
2 game controllers, power supply, sli 5263 7.5 9 46 1) 195.Lx2* dis М.А. Philips 


age, or for use in converting 116 
to 230V pnd 230 to 115V. 
Dim.: 7"Hx 8"W x 5%” баер. 
Mfr. — Hyde #3575 

кегл #8006 $69.00 now 


AMERICAN DESIGN COMPONENTS, 62 JOSEPH STREET, MOONACHIE, N.J. 07074 7 — 


YES! Please send те the following items: Û My check or money order is enclosad. 


itam Haw Û Charge my credit card. $15. 
| бю. — Description ro ae О Visa O Master Card. Û] Amex р 


Card No. 


memory boards, end one cassette. (s 
capable of running CP/M, has built-in 


word E 
Itam #7410 $99.00 (complete 


500 VA MICRO- 
COMPUTER REGULATOR 


2) % dim. x 1 882916 2! 17.95 
5275 1.8 1.8 22 1} 2al x 2M, die Superior Elec. 
2) Ж dia. x» % L MO61-FF-62018 2/ 37.50 


Output: 120V/60H:, 
Input range: 95-130V x 3% Sinusoidal 
weve Output contains less than 395 har- 
monic distortion. Maintains output аса 

босайу + 596- 10% down to 78V Input. 
Ukra isolator for rmcroprocessor-based 
equipment; includes 6 4j line cord. Input 
woth dual 3-conductor "U" ground output. 
Dim.: 16% “Lx BH “Wx 7% Н, 

Mir. — Sois #63-13-150. 


Item #8007 $199.00 new 
406 BYTE * IUNE 1986 


Total 
Shipping & . we ship UPS unless 
otherwise specifiad. $3 pius 10% total. 
Canadian: #3 plus Р.О. cost. Charge only. 
Sales Tax (N.J. reskíents only, 
Аваза add B% of totsn 


ORDER TOTAL ree catalog requests сай 201-939-2710. 


For all phone orders, сай TOLL-FREE 800-524- "0809. / (e New Jersey, 201-939-2710. 


Inquiry 21 


Vtealure 


for BIG: flee” 


eri care 
Security Features Included. 


Golden Bow Systems 


C ROSS -8 


MAYBE THE ONLY DEVELOPMENT 
SOFTWARE YOU'LL EVER NEED 


* Table based A bit cross-assembier 


+ Tables/Source files included for. 
1802 6502 8048 
3870 6901 
8086 6806 8085 


* Modiy/Craate cables for moni В bit micros 
Create your own instruction sets 


^ INTEL. MOTOROLA, TEKTRONIX output formats 
B * Use with amy EPROM programmar 


е 36 page татый, full instructions 


ә Aypilgbie in the following disk formats: 


D" I8M-PC PCATS-DOG 2.0 or greater, compatibles 
5" APPLE 17» ‘Ne CPrIM-BO (Softeandi, compatiblas 
B8" 5550 СРМ-ВО (280 огу 


#9986 0 — $1295 сон 


| | Creda card orien include cerd no, rama ûn card, expiry dàin, 
mgnature. Nowe opis чинин add KIN пайа так. 


| UNIVERSAL CROSS ASSEMBLERS 


PO 0x 384 BE DIORO — SCOTIA 
ВХА 7x3 CANA 


Inquiry 359 


| 72 Digital 1/0 


PXB-7 24 
Parallel Expansion Board 


° For IBM-PC & Compatibles 


* 72 Digital I/O Lines 
e Simple Programming 
e Uses One Expansion Slot 


* Fast Delivery 
$195 


(Dou TECH, INC. 


478 E. Exchange St. Akron OH 44304 f 


(218) 434-3154 ТЕХ: 5101012726 


Inquiry 284 Р 


аана Board 


FF «il TIT " om 
1 


e For IBM-PC/ATIXT and | 
compatibles 

e Dual RS-422 serial interface 

e Programmable to 56k baud 

e Differential drivers to 4000 ft. 


$345.00 
© QUA TECH, INC. 
476 E. Excha St. Akron OH 44304 
(216) 434-31 TLX: 5101012726 


Inquiry 283 


=; کے‎ 
DATAFLEX. 
e Multi-user Database! 
e Powerfull 
e Multiple Operating 
System Compatibility! 
e Attractive Dealer 
Pricing! 
® Full Dealer Support! 


Dataliex n a trademark of Dala Access 
Dealer Inquiries Invited 


co BATE _ 


24000 Telegraph Road 
Southfield, Michigan 48034 USA 
1313| 352-2345 


Inquiry ?2 


B4K a 128K m 256K 


DRAMS 


80287-8 в 80287-3 
В08 7-3 в 8087-2 
8087-1 


BITTNER 


ELECTRONICS 


B99 SOUTH COAST HIGHWAY 
LAGUNA BEACH, CA 92651 
(714) 497-6200 


CALL NOW FOR FREE CATALOG 


inquiry 42 


Inquiry 40 
ORDER TOLL FREE 
24 HOURS EVERY DAY 
800-662-2686 


ЮМ Compatible 
на. Е OORD 1 ане 


ATARI, PANASONIC, OLIVETTI COMPUTERS 
MODEMS, BOARDS, DRIVES 


—— PRINTERS, PLOTTERS & MONITORS — 
EPSON- Al Модем. DOT MATRIX А 


pr & DATABASE 
Monoging Your Money .. i 


Call Toll Free 24 hrs Every Day 
800-662-2686 orders onty 


for Са Orders, Tech Support, Price Quotes, info 
415-668-9350 9-5 pacific time, m-f 
E or Write for Free Catalog 


Fee For Creat! Сагда) Visa, MaperCcara, 
Panona Checks 


584 CASTRO ST. SUITE 487 SAN FRANCISCO. СА 94114 


© divin cf CSS inc Computer & Somvwore specicksits unce 1981 
JUNE 1986 * BYTE 407 


Inquiry 113 


j Lowest Price Ever! 
Y on3M Data Products 
LIFETIME WARRANTY 


55-00 Oly 5 Bx (lesser qty add 3%) 05-00 


| 08-НО 96 TPI (For the "AT') . 

Ure Packaged In 3M's Flip'n'Flle for $4./box 
| 8.00" 55-50 W/Wp 

sl 8.00" W/WP 

3M Head Cleaning Kit ............... : 


nu Cartridges - Qty 10/case (lesser dy x " 


sc зм Bulk Diskettes 5.25° 05.00 504 
" Win FREE Apple llc Computer 
and CASH' 


95-00 Oty 5 Bx (lesser ay add 3%) 05-00 


5.25" Oty 50 (108x) E 9. 


3.50” Oty 50 (Srplaslic case) 
DS-HD lor "АТ" Oty 5001000) — "1 
ал diskettes are factory packed in boxes of 10 wilh 
Bk sieves, usar ID labels and wrile-protect tabs. 


-  (Jesser Oty add 10%] 


5.25" Фу 10 8X 
(volume discounts available) 
3.50°/135 TPI 


Incredible Value! 


отк Made by a leading 
BULK magnetic media manufacturer 


ues LIFETIME WARRANTY 
sa UL 


100 500 1000 


100 500 10008 
53 52 .50 525'wAebrig. .62 62 50 
1.52 1.50 148 3.6035 TPI.. 1.96 1:83 1.80 
5.25° DS-HD for the "AT ....... 172 185 155- 


nls COLOR DISKETTES — tenes 


B5 5,25" W/hub ring 85° 
RIBBONS STORAGE 


| Epson MX 70/80 .... 32" Amaray Media Mate .. 8% 
Epson MX 100 . . *3 Disk Minder 11-75 .., 69 
Okidata 80/82/83/92/93*1* Micro Disk Minders-36.56" 
Apple Image Writer .. "3 Plastic Library Case . . яе 
TERMS: VISA, MasterCard, Áo C 0 D. orders add $4 00. Pre 


Hr ae (ated 342 
‚ АР), AK, Hi and 


1-800-523-9681 


1-801-942-2273 


A DISKCOTECH 


DISKCO TECHNOLOGIES, INC. 
хы East ПИН South бап tag Cay Utah 331071 
Hours 7 AM-S EH (Mtn Turmae 


408 BYTE * IUNE i986 


Software 
Development 


چ 6800 


Qualo Assembler Packages sre Motorola compatible. 
Each package Includes a macro sssembier, linker! 
locator, object librarian, utilities lor producing 
ROMable code, extensive indexed typeset manuals 
and produces S-recorda, Intal hex, extended ТЕК hax, 
UNIX COFF and symbol cross references. Portable 
source wriiten In "C" Is evallabis. ji паз been ported 10 
a variety of mainiramas and minis including VAX. 


68020 Assembler Package 
For CP/M-86, -88K and MS/PC-DOS 


68000/88010 Assembler Package 
For CP/M-80, -88, -DOK and MS/PC-DOS 


68000 "C" Cross Complier 
For MS/PC-DCS by апіса, ino. 
With Guelo 68000/0B010 Assembler Package $1005 
With Queto 68020 Assembler Package $1250 


Cail Patrick Адата today: Cuesta, ino. 

2464 330d ҮЧ. Suhe #173 

&aaltis, WA USA 98109 
Phone 200/285-2528 

COO, Visa, MasterCard Telex 910-353-8171 


Trea CE Ы. Digca Бања анс. ЫП Kurian Oep Ges 
PLI ан 


Inquiry 291 


° For IBM & Compatibles 
e Flexible and Inexpensive 
e Money Back Guarantee 
e Free Technical Support 


Fast Delivery 
QUA TECH, INC. 


476 E. Exchange 51. Akron OH 44304 
(216) 434.31 TLX: 5101012728 


Inquiry 285 


An RS-232 Break-Out-Box 
at a Fraction of the Cost. 


R$-232 Multi-Adapter Beard: 9 LED's for signal B 
тоспо. 24 switches to open any line (except line B 
1). 20 jumper wires allow re-wiring to any com 


Ilustrated calalog of AS-232 Interface and testing 
mo Phone: 815-434-0846. Maks checks 
payable to: 


FACTURINO COMPAN 


P.O. Box 10088, OTTAWA, IL 61350 


BB electronics 


Inquiry 35 


PICTURES THAT THINK 


Boxes & Arrows” is an IBM PC-based 
block diagram editor and computing 


system. Н you are looking for some- 
thing more than a spreadsheet, Boxes 
& Arrows will let you combine compu- 
tation with pictorial representation. 


e Automatic box & line drawing 
« Labels and algebraic formulas 
• Any ретик апу display 

e No limit to diagram size 

» Call or write for full details 


inner Loop Softwares 
inner 5456 McConnell Avenue 
loop | Los Angeles, CA 90066 


software (213) B22-2800 


Inquiry 16] 


EXPANDS PC 
PERFORMANCE AT A FRACTION 
OF NETWORKING COST 


BM e Adds four to eight serial communication 
B ports to IBM PC, AT or 


| ® Standard RS-232 or optional RS-422 ports 
for increased transmission speed and distance. 
® Supported by Xenix, Multi-Link, RTCS, QNX. BÍ 
and other multi-user, multi-tasking operating | 
systems. 
STAR GATE TECHNOLOGIES, INC. 
Suite 16% 


33800 Curtis Bivd. © Eastlake, OH 44094 
Call: (218) 931-9922 


Inquiry 328 


WAVEFORM 
— —ÀÓ 


e For IBM-PCIXT/AT and 
compatibles 

e Generates user-definable signal 

* Up to 2000 points per envelope 


@ $795.00 
QUA TECH, INC. 


478 E. Exchange St. Akron OH 44304 


(215) 434-31 TLX: 5101012726 


inquiry 286 


Software Selectable for 


HIGH SPEED 12 MHZ OPERATION 6.8.10, ana12 MHZ! 


- FULL IBM PC-AT* COMPATIBILITY! 


· FOUR MEGA-BYTE RAM CAPACITY ON MOTHERBOARD! 
USING 1 MEGA-BIT DRAMS. k 


QUANTITY DISCOUNTS AVAILABLE FOR 
QUALIFIED DEALER, OEM, UNIVERSITY 
| AND CORPORATE ACCOUNTS. 


HIGH SPEED INDUSTRIAL 
GRADE COMPUTER FOR: 
: Scientific 

Engineering 

Industrial 


| * Medical 


| + University/Education 


Interface 


- Artificial Intelligence 
- Etc., Etc., Etc. 


E Compete TO [Gn вота Batey — 
Interface Connectors | Board Battery 


ed 


udi 


Duc. . HI 
ыны. Fr 
UC. —— Dui 


х БЫ, 
+l ч 
‚ "ш 
r^ 
A E 


p^]: 


ay = 
= E 
LI 

=, { 
"i = 

& "n 
MN C 

LJ 

i 

b 


"E = سا‎ 
=? X L 


Extended ROM Capabilit 
(Operates on all compatible BIOS ROMS} 


= Ы 
= р 
E 

= 

X 

Lj 

т 


Extended Memory Capacity! 
Full Four Mei | | 
ity on 
NEW 1 Меда-Ва Отот 


EVALUATION 


BOARD KIT 
C ATTAK-286" TECHNICAL REFERENCE MANUAL . . .. | 


Û TURBO-SCOPE™ A/D BOARD ‚,................... 5 99.95 


100% SATISFACTION GUARANTEED. 
10 DAY MONEY BACK GUARANTEE IF 
| NOT COMPLETELY SATISFIED! 


INTELLIGENCE Suite 400 


TECHNOLOGY Dallas, Texas 75244 
CORPORATION (214) 490-0344 


ВМ and IBM PIC-AT are trademarks of inernational Business Machines 


a T ADVANCED 4100 Spring Valley Road 


Inquiry 6 


ENS. 
1. i 


TY". 


CMOS Clock Calendar 


cx ө = | Standard Power Connector 
2 в - bog B [Same as PC-AT) 


i z3 w- ` *k B 
HH —- 


80287 Math Processor 
(Same gs FAT) 


Runs Intel 80286 at 
6,8,10&12 MHZ! 
плесне] 


Blass 2M | Peripheral Support Circuits heral Support Circuits | 
15а dee PC-AT) ppo | 


Board Size: Standard IBM-AT * 
Dimensions: 12 inch x 13.8 inch 
with 6 mounting holes to fit all 
AT compatible cases. 


| ATTAK-286" evaluation board kit 


highest quality multHayer PC 
board with full assembly 


TERMS: We accept cash, checks, money orders and 
credit cares. Prices and avaiabilily subject to change 
withoul notice Shipping and handing | harges via ШР 
ground 50C'Ib WPS air $1.0015. Minimum charge $5.00 


c ЮВЕ AIT CORP 


IUNE 1986 * BYTE 


409 


Inquiry 251 


P.C. Computer Brokers Inc 


The Place To Buy Your | 
Epson Printers 


Ea EPSON ғх-286 
| List 00 
799 35908 
Epson Printers Let SALE 
Homewriter. Printer .......... 249"... * 198°] 
AP-BO Printer — .......... 379 .... CALL 
LX-90 Printer ........... 329% ..* 229" 
RX-100 Printer ...... n WS. "499% ... CALL 


50-2000 Ink Jet Printer .. ‚„*2295%® 11579% 


| Call Toll FREE 1-800-245-4122 | 
Epson ар, List SALE 


L енд .... 798%... $ 549» 
In Ink Jet Printer ... - 449" .$8$ 339” 


-10 Daisywheel 299" .... CALL 
OX-20 Deisywheel $ 4599... CALL 
DX-35 Dei © 899"....CALL | 
Comrex High Speed 
CR-420 Printer $2195"....91449° 
HI-80 Four Pen 

$ 599"... CALL 


3849? ,.... 


THE моѕт ESSENTIAL carp 


FOR THE EQUITY! 


“i - 1 А E ty 


These Prices Are Good For Mail Order Dept. Only | 


P.C. Computer Brokers Inc. 
3879 East 120th Ave. 


Thornton, CO 80233 
[303]450-6727 


Сай Toll FREE 1-800-245-4122 
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BRL тосар 


Сїт” 
PERSONAL к CousuTen 


PC-XTRÀ 


€ DIRECT EXTENBION OF 

16M PC EUS 
e NO GOFTWARE CHANGES 
о NO HARDWARE MODIFICATION 
a STYLING CONSISTENT WITH IB 
Addalithoss (DeC! colon [hat you re bean 
wanting withey! worrying about fling your | 
plug-in and back gens! space | 


DEALER INO TED. 


854999" ron SANTA ANA 
ЛОВНА PARDEE ADO Pa SALES ТА 
P C HORIZONS, INC. 
1701 E. Edinger, Ste. AB, Sania Ала, CA BE06 


(714) 988- 


Inquiry 252 


HSC-9128 Video Terminal Card 
80 by 24 Alpha-numeric video display 
ANS) X3.64 command set 
TTLAGMOS serial port (BO 10 38.4K baud) 
Off card line drivers (RS-232, Fiber optic) 
ІВМ PC compatable keyboard input 
On Screen configuration utillty 
100 by 10mm, 5¥ only, 200mA 
HSC-9128 video terminal card 
HSC-9128 with RS-232, cables 
HSC-8129 keyboard 
Amdek 300G Video monitor (Green) 
Amdak 300A Video monitor (Amber) $149 


PO Box 10588, 
Greensboro, NC 27404-0588 
ӨВ (919) 274-4006. JE 


Inquiry 153 


ATTENTION 


BERNOULLI BOOSTERS 


Go Either Way! 


BOOT 
from the Bernoulli Box! 
from the AT Hard Disk! 


FORMAT WITH DOS 
PARTITION WITH FDISK 


Inquiry 145 


Tha EP-1 is a great value, here's why: 


Dek nuda. 


BP Microsystems 
5325 Glenmont, Suite Е, Houston, ТХ 77081 
(713) 667-1636 


inquiry 52 


"CPYAT2PC" 


[5 LIKE HAVING A 


FREE 
360K FLOPPY DRIVE 


«үт copying of IBM AT file for use on 


PC's & compatibles with no modifica- 


| tion of existing hardware or software. A 360К 


floppy drive is not required. CPYAT2PC may 


| reside on your IBM PC/AT hard disk and 


copies 1 file or entire subdirectories in 1 step. 
Also runs on other AT compatibles such as | 
COMPAQ 286, ZENITH 2-200, and KAYPRO 


| 2861, Dealer inquiries welcome. ONLY $79 


+ shipping. 
MICROBRIDGE COMPUTERS 
Sky Way Building, Suite 125 
655 Sky Way, San Carlos. CA 94070 
(415) 593-8777 • (415) 595-2150 
NERO CHECK, COD WELCOME Px) i 
кыйы) (Prepayment Required) 


Inquiry 223 


Save the cost of your next printer wath our Ponte 
Sharing Unit Up to B computers can use one 
printer, gutomalically, wihout слали cables 

This rotating electronic erich scans the inpul 
ports. When il finds one ready 10 trensmit, 1 locks- 
on and puis Ihe printer to work Punting completed, 
il starts scanning agam. 

For a demonstration ог FEIT 
more informálion call u$ : —= \ 
al (206) 355-0880, and we 
will give you Ihe пате ol i-Channel $505.00 
our dealer nearest you 


Datacom Northwest Inc. 


3903 TIZ БА, SW, Evereti, WA 95204 


Inquiry 109 


WHEN IT ABSOLUTELY, POSITIVELY HAS TO BE 
THE BEST QUALITY AND PRICE . 


2% DISCOUNT ON ALL ADVERTISED PRICES WITH PREPAYMENT (800) 662-7253 _ 


SPECIAL #1 


PC XT Compatible Turbo 

* 640K * 8 MHz * Keyboard 
• Flip lop Case * Two 360K Drives 
ә 135 Watt * 8 Slots * DOS 2.1 


$659 


SPECIAL #2 
IBM PC 256K 
e Two 360K Drive 


$1449 


SPECIAL #3 
10 MEG 


HARD DISK 


* For IBM or Compatible 
* Controller and Cables 


Complete $359 
SPECIAL #4 


NEW SPERRY IT 
(BM AT compatibility for an 
affordable price! 
e ] Meg Ram included 
* 1.2 MG floppy * 44 MG Hard Disk 


e 8 MHz Operations * Monitor 
e DOS 3.1 * Printer Port 
e Two Serial Ports 
e 100% AT Compatibility 


ONLY $3799 


SPECIAL #5 
XT COMPATIBLE 


* 8 Slots * Two 360K Drives 
* Keyboard * 135 Watts 


b40K 256K 


$569 $489 


SPECIAL #6 
IBM AT COMPUTER SYSTEM 


* 20 Meg hard Disk 
e 12 Meg sr a DOS 31 


О & р IBM 


$3699 $4299 


SPECIAL #7 


CORONA PORTABLE 


* JBM Compatible 
ê 256K = 2 Drives 
* Monitor * Keyboard * DOS 


$1179 


& 


Inquiry 102 


Discount 
Computers 


A CALIFORNIA CORPORATION 


SYSTEMS 


IBM 
PC 256K, 2 Drives 
XT 256K, 1 Drive 
XT 256K, 1 Drive 1-10 MG 2099 


COMPAQ 
Portable, 2 Drives, 640K . $1875 
Call on Desk Pro's & 286 Systems 


CORONA 


Desk Top, 2 Drives, 256K 
w/monitor ............. 1395 


MONITORS 


PRINCETON GRAPHICS 


Micromodem [IE Apple .... 
300 External 129 
1200 External............ 36 
1200B IBM Internal 


| 2400 External ......... A 


PROMETHEUS 


| Promodem 1200 External . 


Promodem 1200A Apple... 
Promodem 1200B IBM .... 
Promodem 1200MAC 


DISK DRIVES 


IBM COMPATIBLE 
Teac 55B ..... ym quom $99 
Mitsubishi 4851 .,..... a 
Tandon TM 100-2 
Qume DT 142 
Okidata Y3 HT 
10 MG Hard Card 
20 MG Hard Card 


PRINTERS 


OKIDATA 
182, 120 cps 
192, 160 cps, w/Roms .... 
193, 160 cps, IBM 
84, 200 cps, IBM....... : 
OKI-MATE 20, Color, IBM . 
Apple & Amiga ......... 199 


TOSHIBA 


P351 Tractor ......... g 
STARMICRONICS 


IBM EXTRAS 


AST RESEARCH 


SixPak +, 64K w/Side Kick. эд 


Reach wCrosstalk 
HERCULES 


Color Card w/Printer Port . . $149 
299 


Mono Graphics Card 


GOODIES 
ІВМ Printer Cable 
64K Ram Set of Nine Chips . 1 


256K Ram Set of Nine Chips 39 
Power Supply 135 Watts ,... 15 


87 СоРтосевзог........ 


Flip Top Case w/speaker 
Disk Controller w/cable 
Color Card w/ printer 
Monochrome 

Ke Ü 


All Sales Are Warranteed for 90 Days, Parta & Labor 
WE SERVICE WHAT WE SELL! 


SYSTEMS INCLUDE ASSEMBLY AND TESTING 


VISIT OUR NEW RETAIL LOCATION: 


12824 INGLEWOOD AVE., HAWTHORNE, CA 90250 


PLEASE CALL: (213) 676-0815 


MAIL ORDER: 
13324 HAWTHORNE BLVD., SUITE 201 
HAWTHORNE, CA 90250 
ORDER DESK: 
каде Colonia (213) 970-0206 vi 
Outside Самоа (800) 662-7253 


Houra: Monday—Friday 7 am to 6 pm 
Open Saturdays 


3 
rd w/printer . 0 


Shipping: 
U.S. Май and Federal Express. Call for 
Homia residents only add 615 — lax. All returns subject la 
15% restock fee. 


CALL D&D! 


SPECIAL #8 
APPLE DISK DRIVE 
100% APPLE 
COMPATIBLE 5\4” 


525A for lle and M+ ....... $99 
БЕБЕ. fer ile .......\.- 109 


| 350M for ЧИГ. „Special 


SPECIAL #9 


NEW COMPAQ PORTABLE II 


LIST 
$3599 


MODEL 3 
IN STOCK 


SPECIAL #10 
MULTIFUNCTION CARD 


* Serial and Parallel Ports 

а Clock/Gameport * Ram 

disk Printer spool Software 
* 1 Year Warranty 


w/384K only $ 154 


SPECIAL #11 
PC XT COMPATIBLE 
¢ 640K * 360K Drive * Keyboard 
e 20 MG Hard Drive * Monochrome 
e 8 Slots * Card w/printer -w 
e 135 Watt Power Su upply 
onitor 


e Green Monochrome * 
e DOS 2.1 * 120 Day Warranty 


ONLY $1249 


SPECIAL #12 
20 MEG HARD DISK 
FOR IBM 


* Seagate Drive 
* Western Digital Controller 


TesTeD $469 


SPECIAL #13 
COMPAQ 286 PORTABLE 
* IBM AT ews her 


ы 20 Meg Hard t Тү «Ж Mosi * Monitor 


$3989 
MAKE THAT CALL! 


(800) 662-7253 
In California (213) 970-0206 
Customer Service , .(213) 970-0215 
Technical Support .(213) 970-0215 
Retail Store (213) 676-0815 


Order Desk 


Service Contracta Available 


WE CARRY TOO MANY ITEMS TO LIST, 
PLEASE CALL FOR A QUOTE ON ANY ITEM. 


TRA. No Surcharge for Credit Cards 425 
ge аи ane 


discount. All merchandise new 
ransier, qu mt P.O. 3 ар 


for exact shipping cost. Tax: 
Prices Subject to Change 
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COMPUTERBANC 


ІВМ COMPATIBLE 


DRIVES HARDWARE TAPE DRIVES 
20 MB Seagate drive IUE r++- Multifunction card 384K. 5, Р. СІК......9139 TOMB Irwin .......... eee. $379 
ЗО MB drive Юг AT ............5699 AT Multifunction card O-3MB........9169 — 20 MB Irwin .................. 9429 


Everex Stream 20 ............$599 


MONOCROME graphics card .........599 
Everex Stream бО ............5899 


Color Graphics card .................5B9 
ComBo CARD ser, par, clock ........... $69 
EXPANSION CHA SIS 7 sits 0.509 


360 K Floppy for AT............$]1O 
Teac SSB .....................9109 


IBM AT3OMB.........94294 
512K, DOS, Monitor 


ІВМ XT2OMB.........92909 
256K, DOS, Moniter 


EQUITY ........... o 8 
ITT XTRA v»ecvuaseenmpgnopuei 


Ed POETE 
Monitor ог, graphics, sef, par 
$2399 


IBM XT COMPATIBLE 
256K, 20 meg, "E 


è 6195 


ANCHOR Express 300/1200 ..... a 
Volksmodem 1200 (5 yr wrnty) 
EXPRESS 1 300/1200 ,... 


IBM SOFTWARE 
BEEN а... оаа 
ل‎ phóny eses. """^45^?29524]1 
ҮР m" Sete deter iz res 
ASHTON TATE Framework ..... 


WordStar 2000 PLUS se 4 + * 283: 00 
BAMNA WORD ill... , oa. econ es 279,00 
RBASESO0............... «.... 559.08 
PRIMTMASTER "T = > 
BREAKTHROUGH TIMELINE 

DECISION RESOURCES CHRTMSTER2IM. w 
ENERGRAPHICB w/piotier om... 207.00 


ъз ban 


GOBASE Il Pee Ge senna 
dBASE 1 Plus 
POWERBASE 


CLIPPER dBASE Iti Compiler .. 
тиа C EG MP. 


LREASSEAAJ 


MICROSOFT Multiplan 
Word *uudeddx 


Windows SPOR eee SEEDED 


rd . —. 
FOX & QELLER Quickcode |... |... 
ra TURBO PASCAL.. nrs... 


“PRE RRS ORC HRP Rah © 


ЛЕНИН: 

SUPERKEY .,. 
SIDEKICK (unprotected) 

ASCII PRO Comm Softw 
CROSSTALK XVI 
MIRROR Comm Software 
PEAGHTREE Back to Basics 


"wh--»nu*beéenbapas) 


on + анге 


tore 


GPI GENERAL ACCOUNTING........ 


OPEN SYSTEM 
REALWORLD 


SRB e ee + 


Ша PARTMER 
MOROGRAM DOLLARS & SENSE. . . . 


TOMAS MANAGING YOUR MONEY 
SATELLITE WORD PERFECT 
MICROPRO WordStar PRO ,..... 


AGEN“ 


афьфоадеошщед ч + ғ 


*"2 »-T9*t*5€*- те ч 


dd ава ‘ 
ara p 


з *""ouy"Puaüau LI 


4 t + 
[om Е a a 
4 я a п a 


CE E fe ++ 


EMS SPEEA PERE ee ДП 


(EEEE EETEEE RKE 


т т 
» чый, 


@he bn з + 


. 248.90 


"24499877 


MULTIMATE ADVANTAGE. .. ... ene 
SORCIM SUPERCALC II ..,...... 


8228253229 


- 


um gu 
444- 


р 


FUNK SIDEWAYS ..38.00 
LIFETREE VOLKSWRITER DELUXE , , . 149.00 
HARVARD TTL PROJECT МИСА .. 285.00 
THINKTANK 


IBM HARDWARE 


AST 6 Pack Plus w/384k 

Advantage W/ 128k " 

STB Rio Plus 384K 5functión .... . 

RIO Grande 3 function for AT... . 

ELA o. 108.00 
ulleur m faphics ... ..., 

EGA- resto owe 

JRAM 3 BaP PPRASCE EARS рте © 


iro qim 8 
rg ona Graphics . . 


ORCHID Turbo 2B6E. 

^ rh Quadboard 0- к. 
QuadPort lor AT ser & par Y 
TECHMAR Graphics Master ...,. 
PARADISE Modular Graphics Card 
SIGMA High Res Color 400 106443 Dd 
130 WAT Power Supply „>й аа. 
реА" Aum 
Graphics Edge Card. ..... ... 
1.2MB FLOPPY for AT ........... 
MOUSE SYSTEMS Mouse ....,... 
FIELOMOUSE . we 
MICROSOFT Mouse w/sitwr. ... 
KOALA XAT .. Ti 


„тте 


Micromodem //e - Е E d 
o. 


Promodan 2400 


MONITORS 
AMDEK 300A, .. 
310A Hi-Res Amber 
Color 722 RGB 720 X 350 
PRINCETON ot ag НХ-12, . 
HX-12E RGB ?20X 
SRA- 1 % y "ot 
MAX-12 СТЕ 
TAXAN: ALL MODELS. ت‎ 
PANASONIC DT-S101 Color,... 
OT-H103 10" H h Res RGB trkben 
IBM COMPATIBLE Monocrome. 
Color RGB Monitor (640X200). 


PRINTERS 


PANASONIC (2 yr шаап 

KX-P10B0 ahs » 
KX-P1091 
KX-P1092 ... . 
KX-P1592 ‚+ MRR LTTE. 
KX-P1595 240 CPS aru 
KX-P3131 17cps Daisey .......... 
KX-P3151 22 cps Озівау... .. 


aces **e 


КАДАУ ДАКЛАДА. 


* ae HFA 


> е + 


hea 


сл 


Барта фефь + 


ben фа 


5 
s 


т Ff ¥ н а а 


Twinwriler 5 
OKIDATA - All Models ., dv 
TOSHIBA All Models 
CANNON Laser Printer 
HEWLETT PACKARD PRINTERS . 
MOUSTON INSTRUMENTS Platters. 
Digitizers Bee eee eens ет itl ree YF 


APPLE PRODUCTS 


APPLE Compatible Drive 1№ ateonnn 

lic compatible drive „үй ы 

MAC Compatible 3 drive . 

RÀ SMB MAC drive‏ س 
CROSOFT Macenhancer‏ 

ce T 


tee Li 


torea 


„ 2.00 
ASCII XPRESS (Communeatons). tt 
à 21$ 


APPLEWORES . . 
SPELLWORKS.. . ... 
PRINT SHOP . 
Mach lil Joystick ....... 
SYSTEM SAVER Fan ... жаг 
VIDEO 7 lic Enhancer... iussus, 
WIDER Ultaterm —............. s 
APRICORN (Lifetime Warranty) 
Super Serial imager .... . . 
Graphics Interface a.. , 

E cede! orm 
EXTEND IT Ga 
KOALA Speadke 
DISKETTES APPLE MAC. ac 


NS I. 4 + 


Cail for catalog. Thousands of products available. Volume discounts. 


COMPUTERBANC 


16783 Beach Bivd., Huntington Beach, СА 92647 


114/841-6160 
Fer Customer ean Or Call 714847-BANG 


412 BYTE = JUNE 1985 


prices кийер. AI products 
tae ccosmpanisd во АМА number. а aera dmg T oe sc 
* lue Lobat $5.00 minimum: oll ordem outside U.S.A. ot 1 


Joe = pias 


e 


ЙЧ Nights "esorved. 


OUTSIDE CRUFORNI 


ams for 30 days. Шап this period, defective 
fes. For prepaid orders, there wil bs o 3% shipping 
SA Я орна Сауна ders c ӨК re ta Prices subject to chonge 


тети quat 
5% for UPS 
t notice. 


Inquiry 86 


Any Advertised Price 
Call 

. GALL 
. CALL 


` CALL 
CALL 


"ne 
BT 


A COMPUTER 
PROGRAM 
THAT SPEAKS 
YOUR LANGUAGE 


The Computer 
Chronicles, a half- 
hour weekly television 
series brings you news 
and information from 
Silicon Valley 
andaround the world. 
Correspondent 
Stewart Cheifet and 
Gary Kildall, creator of 
CP/M cover today's 
headlines and the 
stories behind them. 
Find out what is, what 
was and what will be, 
with the only 
computer program 
you're ever going 
to need. The 
Computer 
Chronicles, 
every week on 
a public tele- 
vision station 


near you. 
(Check local listings for 
time and channel.) 


sil 


the 
; Computer 
chronicles | 


r 
e dissi 


ШШ і MI, ан. 
LETT cre rr 


Produced by KCSM, San Mateo, СА and МИТЕ, Harrisburg, PA with funding from AFIPS and McGrav-Hill's BYTE magazine. 
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$9 9 HARD DISK 
| ' CONTROLLER 


| New Shugart Model 1610 

5 1/4" Hard Disk Controllers 
EMULATES a A 
e XEBEC 51410 (1610-3) Full 

e DTC 510 (1610-1) 90 day 

е SCSI (1610-4) Guarantee 
WORKS WITH — = 
e Micromint COM 180, SB180 

e Wavemat Builet as 
€ AMPRO All Boards Manual 

e Macintosh and 

е Apple lle Schematic 
e ACS 1000 Only $8 

е 151 5160 == =a 


COMPUTER SURPLUS STORE | 


226 Phelan Avenue 
San Jose, CA 95112 


408-280-1740 


Inquiry &2 


Advertise your 
computer products 
through 
BYTE BITS 
(2” x 3” ads) 


| For more information 
call Dan Harper at 
603-924-6830 


BYTE 
70 Main St. 
Peterborough, NH 03458 


Inquiry 412 


| EE merican 


Semiconductor 


IUIS. О ЫЕ A TTT TT ы! 
амиа dp offal: de Subba @ чычып 
ف‎ lh a a a SS ج‎ 


For AT, XT 
Compaq, Tandy 
Carona 


URBU XT 


€ зай? asi Jer taa vhs in 


1-800-237-5758 


SALES EXT. SOB 
Massa Lisa 


ay 3. euis +444 a EE «~ Ф TEF a MN 


epar Aff anger mendi руат! гид 


9-TRACK MAG. TAPE SUBSYSTEM 
_FOR THE IBM PC/XT/AT 


baclup and arched HOBO. 
C ATE Кутпа сорама W- W^ magnate 
tor We ЮМ PC. Баала 


some UG 


m IOM formal 1800 cpl. — mu COMPUTER CORR 
и Sofware lor PC-DOB, — 1070: acie t 
Ma$-DOS. on CA sm 


"een‏ ر 


Inquiry 156 


STATE-OF-THE-ART 
pd | MAGNETIC MEDIA 


5'4" DISKETTES | 


е With Hub Rings 
e Write Ргоїесі Tabs 


à; j etnyielopes 
e User ID Labela 
' e {п Factory Sealed 
Poly Packs of 10 


(YOU GET EVERYTHING BUT THE BOX) 
Prices are per Disk 


Library Case Holds 15 Diskeltes 

х 50€ S&H 
Tha 100 Fi Onty $10.95 plus $2 00 S&H 
100% ERROR FREE — LIFETIME WARRANTY 


ЩЩ Min order $25.00 Add 10% for less than 50 


disketies Shipping and Handling: $4.00 per 100 
disketles. Reduced shipping for largor quanti- 
ues COD add $400 Cash or certified check. 


Continental USA m con a 


d | Precision Data Produc 


is 
| Р.О. Boa 8367, Grand Rapids, МІ 4931 
d] (616) 452-3437 * Michigan 1-800-632-2468 


Ontude Michigan 1-000-259-0028 


Inquiry 265 


NO SHIPPING CHARGES 
ORDER TOLL-FREE 600-824-3432 


in Calles CMM (018) 341-0833 
89.29 
99.85 


129.99 
299 898 


MOMIT: 
| Princeton a ue 12E 


Princeton HX 12 
— 


ENT сонра 599.99 
| ARD DRIVE SUB-SYSTEMS 


399.99 
409.99 | 


сату a сотре ine of elacirorec components, 


| pipe Rh th ls 


NICORN IN ELECTRONICS 


Спам CA SDI 


Gana Gad REO <= Ra ا‎ EA @ah cain c. EO ым 
5568 = o 1390 = Coe mua ten E s зам зан Curtium 


inquiry 358 


MULTIFUNCTION 


FOR IBM-PC & COMPATIBLES 


$1 ДӘ wasa 
INSTALLED 
2 YEARS WARRANTY 
* PARALLEL PORT * SERIAL PORT 
* CLOCK/CALENDAR *GAME PORT 
* RAM DISK/ PRINTER SPOOLER 
* CABLES & MANUALS 


COMPUTER AGE, INC. 
55 Flehfry St., Hartford, Cl. 06120 
203-724-5100 


Terms: add $3.00 for Handing Charges, 
ViewMC accepted, no surcharges 


Inquiry 85 


SIMULATORS - CROSS ASSEMBLERS - 
PROGRAMMERS - 51МЕ1 and SIM4E Sol- 
ware Simulators run on IBM-PC, CP/M-80, 
MS-DOS. Designed tor validation & debug- 
ging application software. Simulation 
includes all on chip functions plus expan- 
aion chips. $250, one year FREE updatas. 
Formats: PC-DOS 2.x 0500, CP/M-BO 8" 
SSSD, many 6%" formats. Cross Assemblers 
and EPROM pgmrs also available. Logical 
Systems Corp. 6184 Teall Stalion, Syr., NY 
13217. (315) 478-0722. 


[оска! System: 


Inquiry 191 


IEM РС AT VOICE 
oY NTHE? IER 


7 


* 04 Unique Phenemes lor Uniimited 
а Switch Selectable IO Address 
+ Interrupt Operetion 
© 4 Watt Onboard Audio Amplifier 
* Low Cosi ($185) 
BIECEÜCONPUTER SFSTEMS, INC. 


Inquiry 224 


* 


& IMPROVED = fpa Modem 


Fully Hayes Compatible 
2 Year Warranty 


® Tone & Pulse dialing @ Built-in speaker 
е Auto dial/auto answer € 8 status lights 
ө Auto redial on busy 


1200 bps Standalone 2400 bps Standalone 1200 bps Half Card 
Bell 103 and Bell 212A CCITT V22, V22BIS, Bell 212A, for IBM PC & Compatibles 
Compatible and Bell 103 Compatible w/Mirror Software 


$199 $399 $199 


BFPRIZMI2 (4 os) Retail $299.00 — BFPRIZM24(5 bs) Retail $599.00  BFPRIZMI2H (4 ibe) Retail $299.00 


NEW! ze 25 PIN "D" CONN's 


10 and 21 


k Seem а E : > | = - MAT C H ©) A 25 pe. ай. тетти Sn مه‎ E NER ERE 
e 
eee BFCNDDEZSP Male D Connector | Call For Lowest Prices 
BFECHDDB25$ Female D Connector 


wu $395 un $595| sse 2 piece shielded hood On А!! Models 


e Run your PC at AT speed 
€ Half slot size card 


VB Udo BOSE Queer Call for Lowest Prices Call For Lowest Prices 
BFORC2O6N Retail $695.00 $599 On All Models On All Models 


YOUR SATISFACTION GUARANTEED | 


` CALL FOR DETAILS 


IRVINE LEE) PRIORITY Cone ELECTRONICS" жав; SAN JOSE 
18241 Mc Durmott, asses Inquiry 274 Май Your Order To: SO. W. Trimble Rd, 
irvine, CA 92714 21622 Plummer St, Chatsworth, CA 91311-9970 San Jose, CA 95131 
(7145660-1411 RETAIL: (818)709-5464 INDUSTRIAL: (618)709-51 11 (400)435-7200 


MINIMUM PREPAID ORDER $25.00. Tarma U.S. VISA, MC, BAC, Check, Monay Order, US — ingurance. Orders over 70 Iba. seni freight collacL Just in саза, include your рпопе number, 
Funds ONLY. CA residents add 6%, 84%, or 7% Sales Tax, depending on your local rates. Prices subject to change without поса. We will do our basi lo maintain prices through June 
| include MINIMUM SHIPPING & HANDLING of $3.00 for ihe firet 3 Ibe, plus 50€ for sach 1888. Credit p — wHi ba charged appropriate (ralghi. We are not responsible for | 
additional pound (26€ Н within Сан) Plus 25€ par $100.00 value of your order for typographical | 
menu es ha т Yea Grou. Li and PRIORITY 1 ELECTRONICS are registered service marke of the Heath Amer Ltd. Zipper 2124. Zipper 2400, Zipper 12008 and Zipper Modem are 
'rademarks Û E 


Gy ORDER TOLL FREE (800)423-5922 (NOW IN CALIF. TOO!! 


THE DIVERSIFIED GROUP 


4732 Rosecrans, Hawthorne, California 90250 


FREE SYSTEM PACKAGE WITH ALL DG-PC'S 


ТТІ ТЫЫ Ы бај а 
ИШТ ا‎ " E Pd Ae 
BBENEES id » | wl aA BERBERS 
SERESEEE ДЕДЬ „ЛЕШЕ 


RETAIL VALUE $186 
FREE 


System Package Includes: 
x B Ft Parallel Shielded Cable 
* Tilt and Swivel Monitor Stand 
ж Twenty 54“ sai wiLifetime 


Guarant 
* Flip File Stores т Diskettes 


* Parallel Port 


ж Surge Protector Six Receptacles 


ж FREE FREE FREE FREE x | wintortace Сач ° 150 


Offer Expires May 15, 1986 


` HPI B-52 


« Tamiya Compatible » 3600 
Daubip еши Density + Fell Height 
2 ter $137.00 


5%" DISK DRIVES 


" n ИГ. C rwr 
LS E. A, 
1D DISK DRIVES 


Аю. аъ 


BERNOULLI BOX 
kieg 21779.95 
20 Meg 
TAPE BACK-UP BY IRWIN 
*B Мор interna! $ Ка, 


14440 10600 
60900 $579.08 


Low Power 
10 Map External Spck-up 


DISK DRIVE CONTROLLERS 


TERMS: 

PO's от Gevernmeat lasfitutes, 
Universities, Fortune 1000 
C.0.0.'s wi/Guaraniee. 

Visa, MC, MO, Cashier's Check, Cash. 
Piazza Call for Shipping: Min. 34.50 
We ship Fed. Express, USP, US. Mail 
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with IBM PC XT9 
» 640K of hecked 8 
En pacity € memory, 


One 360K Drive 

10Meg Hard Disk 
Monschrome Man 

[ев Maniter Mons card 


| $9475 ТЫ Yaar Maranty on Par ed Laber $11955 


Service Contract Available oa All Products 


LETTER QUALITY — 007 MATRIX 


OKIDATA 


PANASONIC 


TOSHIBA 
PRINCETON GRAPHICS 


HX12, 64200 Dol. Pach 31 


EPSON — са tor машын 


We аһа cory ДШ, Dynes, Teablbe, Star, 
Раат, NEC, Arothar 


A-B SWITCH BOXES 


Ризі! 2 pes, $40.05 бәбири 564.05 


DISKETTES 
Xidex ГИЛ] 5 Year Warranty 
1 hex at 18 $0.05 


KEYTRONICS KEYBOARDS 
5153 Teach Ры 


SIR. 
5188 болада £100.05 5151 Cen SMIE 


BELKIN CABLES 


8 Кый Blokes 
INMPC ta Ры. $14.99 HEPC la Hodam gits 


THE DIVERSIFIED (GROUP 


MAIL ORDERS: 8726 S. Sepulveda, Suite A132, Los Angeles, CA 90045 
WAREHOUSE: 4732 Rosecrans, Hawthorne, CA 90250 


| AST SiaPac+ WIDER 2 Ye War 


IBM AT 


$3391» $2421% 


Mine 4104, Ibias 510.06 


128K SETS 256K SETS 
Ninn, $128 {Им O, 41268, 28а: ММ 
man Мы па 5120s 


287 
SMZ lov AT A Duke а 


3261.15 
BIF-80 Elise Сора phu Kamepori HUS 
Ades ror a 


LE THMODEN 


TOLL FREE ORDER ИНЕ 


(800) 523-1041 


INSIDE CALIFORNIA 


(213) 675-0717 


Inquiry 118 


IBM PERIPHERALS 


Ф PC/XI 640K MOTHER BOARD, $250.00 
LOADED W/BIOS 

Ф COLOR GRAPHIC CARD W/RGB & {$ 66.00 
COMPOST MDEO OUT PUT (640x 
400 RES) 

@ MONOCHROME GRAPHIC CARD 
W/ PRINTER PORT (720x348 RES) 

€ FLOPPY DISK CONTROLLER CARD 


HOW CAN YOU REFUSE 
THIS OFFER, IF YOU ARE 
SHOPPING FOR IBM CLONE! 


Special Sale for IBM PC/XT 
Compatible Computer System 


& pinecom" 


$120.00 
$ 49.00 

W/CABLE 
€ O/384K MULTIFUNCTION CARD $419.00 
W/PARALLEL PORT; SERIAL PORT. 
GAME PORT, CALANDER, CLOCK 
(BATTERY BACK UP) AND 384K RAM 

018 


е DISK VO CARD Mos. PORT. 
SERIAL PORT; GAME 
CALANDER, CLOCK CATTERY BACK 
UP) AND FLOPPY ОБК CONTROL- 
LER W/CABLES 

Ф PARALLEL PRINTER CARD 

Ф SERIAL PRINTER CARD (R5-232) 

© DUAL SERIAL CARD (R5-232) 
(COM-4, COM-2) 

Ф O/512K RAM EXPANSION CARD 

€ MOUSE SYSTEM (MICRO-SOFT 
Сом) (3 BUTTONS) 
€ EXTERNAL MODEM 300/4200 BULO 
(HAYS COMPATIBLE) 

® 135 WATI "oum SUPPLY 110/220¥ 


& Fully IBM PC/XT compatible 
e 640 board memories 
Ф BIBH PC/XT standard I/O slots 
@ 8087 coprocessor raady socket 
@ Standard 4.77 MHz clock speed 
è Flip-top (ура metal cabinet 
€ 83 key full Junction key board 
(eniarged return key and ted indicators) 
9 Color graphic adapter with composit oui 
(RES. 640 x 320) 
9 One parallel pon for printer 
о One AS-232 serial pori 
Ф One game port for joystick 
€ Real time clock with سوس‎ , ME SWIC 
{Б years baltery back up on rd) KEYBOARD - 
9 135 watts hard disk ready power supply т (51 : PEIN лодан 
ө 2 halfheight 380K floppy drives € KEYBOARD : SELECTIC-U LOOK 
€ 12” monochrome monitor included LARGE RI KEY 
9 Fuily asaembled and tasted 
€ 6 monihs parts and labor warranty 


OPTIONAL ADD ON : 

A For 5151 100 keys keyboard add $40.00 

& For 3way RGB color monitor 13" add $285.00 

G. For 10 “oe internal hard disk with contrceller 
add $499. 

D. For 22 мав internal hard disk with controler 
add $599.00 


E. a Monochrome graphic adapter with printer 


451 
: АТ LOOK ALIKE, LARGE 
Ф PARALLEL PRINTER CABLE (6 FI) 
© SERIAL PRINTER CABLE (6 FT.) 
€ JOY STICK (SELF CENTERING W/2 
FIRE BUTTON} 
Ф 340K HALF HEIGHT DISK DRIVE 


(PANASONIC OR TEAL) 
© SURGE SUPRESSED POWER STRIP (6 
OUTLETS) 


SPECIAL OFFER: $949 
and TTL Monochrome 12° HFRES monitor 
2d $60.00 PINE COMPUTER INC. 


SHIPPING CHARGES : 5% for СОО. 2% for prepaid 1455 MONTEREY PASS RD. SUITE 103 
orders inside Continental О. S. No Personal Checks MONTEREY PARK, CA 91754 


— ——— Inquiry 263 PHONE : (213) 269-1103 


e 18и ta registered trade mark of IBM Corp. STORE HOURS: Mon. — Sat. 9S A.M. — 0 P.M. 


БЕТЕ bac is back issues for sale 


153701 $425 | $425 | $4.25 | 


Circle and send requests with payments to: 
BYTE Back Issues 

P.O. Box 328 

Hancock, NH 03449 


Prices include postage in the US. Please add 5.50 per 


[$370 | $370 | s&25 | 425 | se25- 
s370 | s370 | 8425 [345] —— 
зло | s425| sas] — | ——] 
S370 | 5425 | 5425 | s425| | 
S370 | sezs |5025 | sas — 
370] sezs |425 | sas — 
$3.70 | sezs | 5425 | sazs| — 
s370 |925 sezs | s425| — 


SPECIAL ISSUES and INDEX 
BYTE '83- 84 INDEX 


51.75 


1984 Special Guide to ІВМ PC's (Vol. 9, No.9) 54.75 


1985 INSIDE THE IBM PCs (Vol. 10, No. 11} $4.75 


copy for Canada and Mexico; and $2.00 per copy to 
foreign countries (surface delivery]. 


Payments from foreign countries must be made in 
US funds payable at a US bank. 


О Check enclosed O VISA O MasterCard 


Card £ 

Exp. 

Signature 

Please allow 4 weeks for domestic delivery and [2 
weeks for foreign delivery. 

NAME 

ADDRESS 

CITY 


STATE ZIP 
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How a software engineer 
got to captain the 
lunar landing module. 


The Computer Museum is everything | @ | module on the Apollo flight simulator. 
you'd expect, and a lot of things you | а — So, the next time youre in Boston, stop 
wouldnt. “м — MB by The Computer Museum. You'll discover 

Of course, the museum contains a 7 3 its more than a lot of machines, it's also a 
plishments the most sig MUT we < S = 

ishments in the history of information | For more information, or to become a 
processing. But it's not just a great place : | j v 
to see things, it's also a great place to = E. ; Museum Member, write The Computer 


do things. Z "s і Museum, or call (617) 423-6758. 
There are over twenty interactive ex- ET" i 


hibits at The Computer Museum. You can | . — The Computer Museum 
design a car, create your own fractal land- | J p — -— — m eS Se Ss. 


scape, or even captain the lunar landing There's something in it for everyone. " 
300 Congress Street, Boston, MA 02210 


Subscription Problems? 
We want to help! 


If you have a problem with your BYTE 
subscriplion, write us with the details. 
We'll do our best to set it right. But we 
must have the name, address, and zip of 
the subscription (new and old address, if 
it's a change of address). If the problem 
involves a payment, be sure to include 
copies of the credit card statement, or 
front and back of cancelled checks. 
Include a "business hours" phone 
number if possible. 


BUTE 


Subscriber Service 
P.O. Box 328 
Hancock, NH 03449 
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IN CALIF: (415) 490-8171 
à TLX: 559291 FORTRON 
dix 


P. FAX: (415) 490-9156 
HO 3225 SELDON CT., FREMONT, CA 94538 


ORDER TOLL FREE: 821-9771 


* U.L. recognized, yellow card available File E-101115(5) _ 
* Meet FCC class B, European safety apec. | 
e 115/230V AC convertible 
* Low noise DC fan 
• OVP, OCP, short circuit protection 
e IBM® standard pin out or Faraday type pin 
out selectable 
e 160% 24 hrs. burn-in 10096 pro-shipment test. 
One full year warranty 
140W (Тур.) 150W{Max.) жые нн рөк Drain owners re pou te kaa FC 5192 200W (max) 
PC/XT $129.00 PC/AT $189.00 


FC 520 FC 550 (CT-6040 FC 730 (CT-6050C) 
Color Graphic / [елине тела Г Gre і 384K Multifunctions 
Mono/ ter Printer 


Hard Disk FC 230 SPECIAL 
Controller | Floppy Diak Controller | „м, Modems $149.00 | <c #6640 40 MS 


; ie 31 MB (formatted) 

| 1 EH , Hard Disk Drive $499.00 
ANE" ~E 
| ' * FC кюз 
FC 900 


FC 130 14 77 $148.90 INTERNAL 
а Deved up 10 lur E" ests ve FC 140 10 20 Foryes so. ee 
* EM * Empandabit lo 640% on bold 
a mémpry 
— >= u^ cone DOS 


Enhanced Graphic Adaptor 
, ӘМ Compatible 


[s на k 


w / printer port Р 


mia Фл er 
M merus NUS 
EGA Monitor $499.00 | | 5 =a 


cei ERU 


"m‏ )0090( اا مت Hokd up Marg‏ ا ا 
a‏ 
Б caine ene] memes | 2‏ 


LJ 
$289.00 | „5712-577-134 8259.00 


Pc ene. Slots 
pansion Chassis 
$239.00 


vm 


лыы 
м T. ten a Сла. 169" x 18%” x ÊM" 
= ы чен 3 ارود سو‎ елер та kod modes ОСА pawa 
= [ha 1598 и 12" кањ" * м» > Se Т раан فوس‎ 
"Ошоо па pyg пена Saren 
es = os . ло | ‘Oysa ёлсе atop нела | 


Tape Back-Up [Printers $89.00 RAM CHIPS 


{w / controller, cable & tape) 
re be IRI ^ 


Terms: 
| * Мыл shappeng & handing $6.00 
m sd * CA ras. ada Б 59 tar 
* 28 МЕ 27-2010 (40 MR ron сбу... г cem moet a Resiockıng charge 15% 
* 33 M8 сынын HO MS дле ому... | о А йу columna a Мо ri^. goods wo a ВМА no. 
* Ресез вест bo change wit nobce 
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WHY PAY 


MORE? 


IBM Compatible Software 
only $6 per disk 
OVER 500 DISKS FULL 


OF PUBLIC DOMAIN AND 
USER SUPPORTED PROGRAMS 


Summary of Disks 


People often ask”... how can you sell any 
really good programs for $6? After ail, 
everyones knows you have to spend $300 оп 
а good word processor, database manager, 
or spread sheet program... don't you?" 

The truih iz many of our satislied custo- 
mers have discovered that our pubiic 
domain and user supported programs are 
actually some of the beat and mosi sophis- 
Ucied software you can buy, al any price! 
The commercial retailers don't want you ta 
know about u$ Of Our programs, bul why рау 
hundreds of dollars more for software ihmi 
won'l do anymore than our $6.00 package. 
Нега i$ а $$ mple of our library by category. 


WORD PROCESSORS 


PC-Mfrite 2.5 (878) A full jeatured word pro- 
cessar 1а! «s fasier than Wordstar. 
TSCRIPT (#422) word processor tor PC-JR 
only, Pascal source code included. 
DICTIONARY (#378) Dictionary type spoll- 
ing checker. 
IV-ED (2415) Word processor ~ editor. 
LETTERWRITER (#415) controls letier pro- 
cessing. 

SCREEN EDITORS 


FRED (#63) Screen edilor similar to IBM's 
Personal Editor. 

RV-EDXT (25190) Full screan editor trom Bob 
Volmer. 

FOIL EDIT (#347) Full screen editor. Top to 
bottom and lell tà righi. 


TEXT PROCESSING TOOLS 


PC-READ (#154) Program Io determina clari- 
ty of Inxt. 

FOGFIND (4378) reverses writing compex- 
tty using the “Fog Index". 

ROFFA 1.61 (4416) maka beautiful texi tor- 
mats wilh this processing tool. 

OPARSER (1419) Public Domain version of 
this famous system. 

WORDSTAR AIDS (8379) collection of the 
most uselul utilities for ihe Wordstar usar. 


DATABASE PROGRAMS 


PC FILE lil (485) mosi popular database pro- 
gram Irom Jim Button. 

LU-MIND (5133) Fast hashing makes this А 
dendy database. (Intelligent daiabasa) 
DATABASE Of STEEL 3.1 (4214, 215, 267, 
268) Database spreadsheet and expert syt- 
tem from Potomic Engineering. 

NEWBASE (#233) Menu driven datebaso lor 


PC-DBMS (#383) А relalional dalabasp 
managemeni system ihal provides on-line 
help and screen editing functions. 

ELSIE EXPERT SYSTEM (#398) Artilicial 
intelligence shell io build a custom 
knowledge-base. 

PDS*BASE (£396) Complete hierarchical 
Gata base system master/‘detell or mothar/ 
Gaughter type. 

CREATOR (#339) creale, report, and sort 
makes (his в super dalabase management 
system. 

INFOBASE (9340) Forms driven датабаза 
managemeni system similar 1o INFOSTAR. 


DATABASES 


BOBCAT (#247) Small business database. 
Excelent! 

МЕМО (4311) Calabase of отаг 2000 movies 
thet can be searched in any category, or you 
can add your own 


SPREADSHEETS 


PC-CALC (#199) Fabulous 123 work-a-like 
trom the author of PC-File. 

PC-PAD (#406) Spreadsheet and address 
book program writlen in basic, 


SPREADSHEET TEMPLATES 


LOTUS 1-2-3 TEMPLATES AND MACROS 
(8140, 141, 165, 257, 289. 301-304, 406, 414) 
Why spend hours of writing your macros 
when these sre ready made? Modify them 
yours&elt. 

SYMPHONY WORKSHEETS (9305, 305) 


FINANCIAL PROGRAMS 


PC-CHECK MANAGER (8275) Keeps mul- 
tiple checkbooks in balance. 

TAX FILE 085 (#285) Tax record keeping 
system that saves you money on April 15. 
SAGE TRADER (#242) Analyzes commo- 
doity Irades. Don'l "short" this one! 
PORTSWORTH PACKAGE (#101) Evaluales 
your ever changing stock portiolios. 
FINANCE (#164, 227) Determine present 
and compound values, interest rates, etc. 
HOME FINANCE (#406) Lotus 1-2-3 Macros 
for real life applications, 

PC-GENERAL LEDGER 1.2 (#237) An excap- 
tional eccaunting system. Used by some 
CPA's. 

TIME ANO MONEY (#251) Financial record 
keaping and analist syslem. 

LOAN AMORTIZATION (#399) For outpul 
to screen or pinter. Lots of on-lina help. 


COMMUNICATIONS 
OMODEM (£310) Tho besi and fastest co 


munications programs you can buy at any 
price, bar попа! 

PC-TALK (#301) The classic "Freeware" 
communication program. 

PC-VT (#286) VT-100 Emutation. 
SYSCOMM (45338) Menu driven system allow- 
ing unattended file irensier. 

RBBS 12.2 (#212) Become a SYSOP end 
start a bulletin board. 

FIDO МЕТ (#333) Bulletin Board System. 
Parhaps lhe easiest to run. 


MATH AND STATISTICS 
EPISTAT 3.1 (488) Statistical analysis ol 
smali lo medium-signed dais samples. 
КІР 1.9 (8332) Kinetics linear programming 
aystem. 

MATH PAK (#394) Programs to leach and 
accelerate some math lunctions. BASICA 


LANGUAGES 
CHASM 2.13 (#10) Cheap assembler with 
tulorial. 
LADYBUG 1.0 (#94) Logo like program. 
XLISP 1.4 (#148) Lisp language interpreter. 
LAXON & PEARY FORTH (#263, 264) 
MVP-FORTH (#31, 32} Two disk set of Moun- 
tain Valley Press Forth. 
3FORTHS (#352) To modify or expand your 
own forih language. MVPFORTH, FORTH- 
Н and SEATTLE Computer's Forth. 
PROLOG & UNIFORTH (#417) Complete 
with editor and documantation. 
SNOCREST BASIC (#409. 410) two disk set. 
Real basic interpretar wilh manual. Can be 
used wilh а multi-user system. 
TBASIC (#381) Tiny basic. A limited subsel 
of BASIC. Could be placed on a chip. 


PASCAL SETS 

PASCAL TOOLS (#130, 133) Volume 1, 2 
and 3 with source code from the famous 
book. 

TURBO PASCAL-TOOLS (#248, 279, 292, 
298, 324, 351, 353, 164, 385. 366, 375. 302) 12 
volumes of tools and ulililies written espe- 
cially for lurbo Pascal. The most extansive 
collaction around! 


UTILITIES 
DISKCAT 4.0 (4106) Catalog all your diak 
files in a hurry. 
GINACO (N66) 54 polished routines writlon 
in basic for any beginner or experts, We love 
ul 
ULTRA-UTILITIES 4.0 (#133, 245) Racovar 
losi files, modity sectors, etc. Like Nortons. 
SYSMENU (9250) Bulid a manu driven menu 
system, Excelleni for hard disks. 
LOAD-US (4284) Allows Lotus and Sym- 


ALIGN 1.6 (#217) Disk alignment tool. 
TOP UTILITIES (#273) All of ihe most re- 
quesied utilities on ona disk. 

NUMZAP (#284) Ramoves tine numbers from 
BASIC programa. 

BASIC XREF (#358) Chose bags with this 
BASIC cross-22 refernece utilily. 
PC-INPUT (4363) Program ior BASIC screen 
generation. 

PATCHES (4376) make beck up copies of 
some of ihe most popular commercial pro- 
grams with this collection. 


PRINTER UTILITIES 


SP 3.4 (#186, 275) Primer bufiar ihat parti- 
tions your dela зо you can use your compu- 
ter &nd print at the sama time. 

SIDEWAYS (#265, 411) Prints text sideways 
on an Epson printer. 

SETPRTR (#79) Sets up Epson printar from 
а menu. 

SLIDE (8244) produce medium resolution 
slides and overhead iransparencias. 
PRINTER UTILITIES (4411) Sorgasboerd ol 
utilities and lools. 

EPSON PRINTER UTILITIES (0326) Spool, 
sat up roulings ali designed for Epson codes. 
BANNER (5386) make long banners with 
large letters. Includes MS-FORTRAN source 
codes. 


EDUCATION 


PC-TOUCH (#246) A typing tutor. 
EQUATOR (#249) A teaching tool for math, 
science and finance. 

PC-TUTORIAL (#403) A first course in com- 
puler usage covering various aspecis of MS- 
DOS. Good! 


PC-PROFESSOR (#105) Learn Basic the 
easy way. One of ihe best tutorials on 
BASIC. 

PC-DOS HELP (i254) type “help” lor the 
DOS command you forgot. 

FLASH CARDS (#357-370) 4-disk set. 
Vocabulary builder, spelling teacher. 


GAMES 


TOP GAMES (4274) The тоз! requested 
arcade typa games. 

ARCADE GAMES (#293) Another goodie 
bag of top Arcade games. 

EMON (#296, 297) Adventure game 
compiler. 

TRIVIA GAMES (4327-229) Lots of Паз and 
documentation for hours ol fun. Will nol 
work on PC JR. 

PC JR GAMES (#354) Games thal will work 
onty on PC JR. Combai, dungeons and 
dragons, Global Thermonuciear War. 
MISC. GAMES (£390) Good selection of 
educational, adventure, and arcade games. 


ORDER FORM CIRCLE DISK NUMBER DESIRED: пым 
? 2 3 4 5 6 7T а 9" IO f1 1 чо 1 16 iF 15 18 20 
LONE STAR SOFTWARE, INC. i2? 23324 25 76 7 70 7: 30 72 32 N FM уз э 3 за з A PC-MUSICIAN (#127) Compose music on 
2100 Hwy. 360, Suite 1204 a1 42 4 44 4 T AHHH RNHBH ST и your PC, save and play again. 
Grand Prairie, Texas 75050 бз 02 6) ба 85 ба 67 ба ба 70 71 72 Т) 14 FS 76 77 FB C: IO La dla laa 
214/647-1010 at A2 83 84 GS М G7 BB мую 9: GO 50 94 95 96 07 о 90 100 — 
104 102 103 М4 $05 108 107 108 108 (10 111 112 113 11а 125 118 097 715 119 130 APPLICATIONS 


€t mg t i) aly 


| 
| 
| 
| 
| 
| 
SHIP TO: 121 122 122 124 125 028 127 128 129 120 131 132 123 194 126 138 132 08 130 149 | GENEALOGY ON DISPLAY 3.0 (#00) 
141 42 143 144 145 148 147 149 149 150 191 152 153 134 135 156 157 ты 150 ид! GENEALOGY - FT 1.25 (4240) trom Fine 
181 182 352 ни 105 100 187 168 168 17O 71 172 173 +74 175 ата FF va $9 цо 1 Cone software 
+81 1&2 183 154 18A 168 187 166 BD 090 161 192 193 ИМ 195 196 197 190 108 200 | е مم‎ uis د‎ n levorite label file 
| TOTAL # x $ = 201 202 200 204 205 200 207 208 208 210 211 212 213 214 218 MA 217 218 290008 | PC-FLY "Flilepian" 2 1 (#201) Pilols prepare 
| DISK DIRECTORY iExpisabon ot эй fies 8 progres) x $6 * o O ИИО aa S у. 
i OTHER 2 малы ee MC ann | RECIPE 83 (4281) Recipe index (ог use wilh 
| کس‎ 361 262 262 264 205 280 267 208 2608 270 271 272 2213 214 275 2ТЕ 277 278 275 | PC File 111 (85) 
I SUBTOTAL 26! 262 282 294 785 200 207 298 208 230 201 792 200 294 295 2906 297 706 290300 1 FAMILY HISTORY (4361) Family history, 
| TEXAS RESIOENTS ADD G% TAX п 301 302 309 304 305 206 207 108 209 110 331 202333 334 3315 3à8 nrawana Í ancestor end decandant charts. Semple pro- 
І SHIPPING & HANDLING z 12:122 323394 324 306 327 308 329 300 эз 2402 333 334 334 306 507 3208 330 340 |! grams. 
| 5o 100 вла 50 tor васл айога! dax) 15 м2 M3 344 345 346 347 348 243 250 351 252 353224 255.388 557 ма озю | FOAM LETTERS (#388) LOTS of samples ol 
| TOTAL зал 3A2 MO 364 3 286 287 2A 26 370 ^! 172 373 374 378 378 377 378 379 580 i ms commonly used business letters. 
j 381 382 382 244 385 206 247 300 300 WO 391 ИЮ MI Ум У Уде M7 УМ 0 400 | у 
І C] MASTERCARD O VISA 401 402 айз 404 405 206 A07 408 409 410 4:1 412 473 404 415 AIG атг аш AAO | GRAPHICS 
i CARO NO. 421 422 421424 A28 426 527 428 429 "دد مده‎ 432 433.434 438 438 437 494 430 440. | PC-KEY ORAW (7F344-345) A small CAD 
{ EXPIRATION CATE дах 442 443 444 145 206 LAT LiB 449 450 451 452 453 454 455 458 457 450 63040 {( system. Lois of demonsiration fies. 
| аёл My) 463 464 465 465 467 AED Шр 470 47* 472 423 44 aS арр аг? ати AP UO. | PC-PICTURE GRAPHICS (#136) Orawing 
| SIGNATURE جلد 464 462 482 اه‎ АШ 487 فته‎ A83 490 40" 492 £93 404 лол 296 497 408 499 £00 package allows you to zoom, color. and 
siota pictures 
l————— — nee کک ص‎ — md graphics from PC-File report fies. 
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PRINTERS 


STAR MICRONICS 

NX-10, 136 cps, Trac. & Sheel Feed$ 299 
50-10, 120 cps, 2K buffer, 1 yr war 219 
565-165. 120 cps, 2K buller .,...... 285 
50-10, 160 cps, 10° carriage ..... 355 


80-15. 160 cps, Corr. Qual. ...... 479 
SR-10, 200 cps, 10" carriage ..... 520 
SR-15, 200 cps, wiTractor.,,..... 


OKIDATA 
MLIG2P, 120 eps .......... : 
ML182 IBM, Graphics Comp ...... 
ML1825, 10”"Сатаде........... 
MLIS2P, 160 срв ........ 
ML182 IBM, Graphics Como .. 
ML1925, 160 cps ..... 
МЕЗ твн, apis Ga 
1 f ics 
WAL 1935S, 160 ср%............... 
MLO4P, 200 cps ................. or 
маа IBM ^ ++ н ә 4 2 um without 
Ем 
Ram 


“бо 


асафи pa нин 


© ou 
` Printers 
wiih 


MLB4S, 200 cps ...... 
Okimate 20, 80/40 color 


EEEE EE 


"AREA" RAS 


LX80, 120 cps 10" carriage ...... Cal 
FX85, 160 cps 10" camisge ....... Us 
JXBO, 160 cps BEF MARRE First 
RX100, 100 cf cps 15* carnage....., For 


FX285. 200 cps 15" carriage... Lowest 
LOSO0, 180/60 P&S 7K 10 Authorized 
101000, 180/60 P&S 7K 15" ... Epson 
LO1500, 200/64 157 ,......... Dealer 
DX10, LO Printer... ....,..... Pricing 
BROTHER 

HR-185XL, LO 20 cps Por S ...... $ 355 


HR-25, LO 23 cps PorS......... 499 
HR-35, LO 36 cpa Рог 5.,...,... 899 
2024L, 160 cps 24 wire ....... 794 
DH-45, LO & Dot matrix 36/160 . B21 
JUKI 

6100, LO 1B cpa wiproportional spc $ 355 
6300, CL E- POTETE TETE 675 
TOSHIBA 


P341P, 180/72, 132 col..........-8 779 
P341PIS, 190/72, 24 wire ........ 789 
P351P/S, 240/100. 132 col. ...... 10899 


зс т-у Нн 
CPS с yr. wur. p. 

1091 w/Tractor, 120 334. war. 239 
1092. 10" carriage, 180 cps ... .. 375 


DATA PRODUCTS 

8012, 180 cps 10"IBM comp. ..... 
8022, 180 cps 15" IBM comp. ..... 472 
8050C. 200 cps w/calar ......... 
8070C. 400 cps w/calor ...,,..... 


Inquiry 78 


t1 Pars. & 1 Ser. Port | «2 Рега. & 1 Ser. Port 
+ Cik Cal м/а! Bk up | «Cik Cal, w/Bat Bk up | 
+ HiRes Cir Grph Crd | а Hi-Rea Cir Grph Crd 
+ Tuan 7620 Cir Моп | я Taxan "620 Cir Mon 
*2-360K DS/DO Drive | + 1-3850K DS/DO Drive 
* One 20 Meg Hd Disk | x One 20 Mag Hd Disk 
PRINTER 
ACCESSORIES 
ORANGE MICRO 
Gr -— Me PEL TT T ко 4+4 9 -— 
Bullered Grappler +, 18K exp. 64K 1 
TOSHIBA 
Bi-Directional Trac. 1351/351 ..$ 149/155 
MICROTEK 
Dumpling 


GX (same as Grappler +75 69 
Dumpling GX wil6K buffer ......- 125 
Dumpling GX w/32 bulfer.....,... 135 
Additional Buffering 16K ,.......... 7 


Plug n Print for ОК! Mate 20...... .$ 79 
Tractor for 182 & 192. 39 
JUKI 

Bi-Direc. Tractor for 6100/6300 $ 115/125 
Serial Interface for 5100.......,... 65 


екенлиъневг һе 


CABLES 

IBM PC to Parallel Printer .........5 16 
Serial Cable — ...... i 
Centronics MIM or MIF 


rreeanteteerene 


*?**»9*»"9*"5* 


DISPLAY MONITORS 
GUADRAM 

Amber chrome ІВМ compatibie....$ 168 
AMDEK 

¥300G "»*2$9€45$2t$5^*z90226üP7bR6b5 $ 119 
V300A . N*"""'*tnuw"üxw "n" 129 
VIIOA for IBM PC. $85 9*ARA9?495EA9^5 149 
ФОО. о Ф онь vane 199 
Color 710 Super HEROS .......... 485 
Color 722 Super HkPles .......... 545 
TAXAN 

IBM Green Monochromeri21 ..... $ 129 
IBM Amber Monochromefi22 ..... 139 
RGB IBM wiCablefG20 ......,... 399 
RGB Super Hi-Res. #840 Bast Buy. 499 
RG 6/630 eaenee¢eoanwrweere nave re eee 450 


HX-32 lor use with IBM PC... ...§ 445 
Max 12E Amber for {AM ......_ s. 159 
SA 12 Su "ne... ae ee я LEE 555 
Scan wr THES و‎ 


GU ma A 
PX-4, AGB Hi-Res wâr. Text Mode$ 419 
DM-14 соне or for f 150 


+ кезет 


IBM PC ACCESSORIES 


IBM Dos 3.1 WEENER ey I TIT P: 


PARADISE 
Modular یی‎ AUN کو دده ددد‎ 249 
Modula A M аяъзъфа фа й 75 


VUTEK (2 yr. war. 
CPS Board. RB К Cone. мив 


Ports 2 yr wer S ШР 
Color Card (Harc. comp.) wiPara. . 150 
AST R CH 


ESEAR 
SixPak + wi64K а Sidekick ......8 215 


SixPak + w/384K & Sidekick ..... 255 
Gama Роќ................. avece Ир 
Preview MonoGraphics...... pasna OS 
KEYTRONICS 

KB5151 *" v9 m ov 9 om ov UU EE. 175 
MICROTEK 


Monochrome Text Par. & Ser......8 145 
Color Graphics Card 2 yr. warr.... 125 


SIGMA DEBIGNS 
Color 400 bod Eo». NEMPE 399 


APPLE & FRANKLIN ACCESSORIES 


Module B 256K wC & C ....... „. 120 
5-Pak same as 6-Pak-Ser. Ри... 175 
Color Mono Card New acca. 220 
84K MEMORY UPGRADE 

64K (9 chips) 200ns & 150ns. ...... $ 13 
HEXACE TECHNOLOGIES 
Hi-Res Color Card for PC, XT, AT, .$ 889 
QULDRANM 

Quad Color 1 Board ............. $ 179 
Le cene PETITES 109 
TECHMAR 

Graphics Master ..... TIT 
ACCESSORIES 

Kensington Saver .... ....8 69 
Masterpiece гй Unit +t афи дафа 119 
MICROTEK 

Serial inlarfaca bitu MESE Ure ME as 
80 col. for ll & I+ H+ OPES E+CHHE DEA 99 
MICROMAX 
Viewmax 128K extended 80 col. card for 
Apple ПЕ WEAK ........... 


80 col. card lor Apple П & l[4..... 139 


MAIL ORDER: 
17121 S. Central Avenue, Unit Li 
Larson, Calfornia 90746 


АПЧАМСЕП LOGIC SYSTEMS 
ZEngm 22......... ee 
80 Col. Кж 


APPLE 

Super Serial Card...............$ 139 
SMT 

64K, 00 cot. Card eeore_wnay 


MICRO-BCI 
64K, 80 Col. Card. 


v.a вз 


MTM ag 


We Stock What We Sell!! 


iF YOU SEE IT ADVERTISED FOR LESS, CALL 


i 
Lr 
it 
| HiH 


| 
ij 
i 

| 


i] 
| 
Í 


ARD DISK DRIVES 


Do кайга а, .$ 445 
20 Meg wicont. formatied for IBM.. 529 


ALPHA OMEGA 

10 Meg w?Controller Card ........9 475 

20 Meg wi/Coniroller Card ..,..... 565 
Meg w/Conirolter Card ...... 899 

20 Meg for АТ..,,,............. 445 

<a Mag OAT. lues 599 

Shock Mounted 20 meg lor Compaq 699 

SEAGATE 

57212, Ya HT 10 meg . . —— ES 

ST225, 'à HT 20 пню .......... 545 

DISK DRIVES 

TANDON 

TM100-2 for IBM PC ——— M 110 

TEAC 

558 Double Sided ЗБОК.......... з 90 
Drives For Apple & Franklin 

CALL for current prices _ 

PERSONAL SYSTEMS 

APPLE 

Professional Sys. Incl: Apple IIE w/128K & 


80 col., tit mon., duo disk w/con'! kit$1295 
Pro System w/Color ....... TT D 
Apple Ike Lightweight Portable..... 789 
Apple llc СОК 


"wwaniuvuwhuNvu*&tbh€ 1 


(ВМ PC, 2 Drives w258K ....... 1299" 
IBM XT, 10 х= My E w/256K 2150" 
IgM XT w/255K А IBM Floppy 1750* 
Сай About All mart Systema 
"Catt for current IBM prices 


SANYO 
MBC 555-2 wi2, 320K Drives & 
more ВОМУ ао. $ 899 


775 Portable аъ ч фа» Fee Stakes nanny 
Serial Port tor Sanyo ЕХЕ КЕКЕК ES 85 


COMPAG 

256K, w/2-320K Drivas..........3 1899 
Desk Top Model 1 ..,.......... 1599 
Desk Top Model 2 PRECCH PR SRA AR ч 1926 
we Bid eee | Call 
Desk Top Model 4 .............. Cal 
We have "236" Ports. “A DP. in stock 


WYSE 
1100-1 inci, - snam. 1 ДЕ 
& 2 sar. = 


тенине вафра 


E & BÀHA441*u 5»"4a477HwN 


ese er 


“Wyse Monitors & Exp. Chasis Available 


SOFTWARE 
LOTUS DEVELOPMENT CORP. 
Lotus 1-2-3 New Version .........9 
Symphony . "wéreutsotb*tbetwítuy- 
ARTS TATE 

Base 1! - wd de m ow ih lt ot bee we ++ ^ 
A-a a sets aine aaa acd 
PRINTER SWITCH BOX 
EXPONENT 
Conironics Two Switch............8 58 
Centronice Four Switch ........... 83 
Serial Two Switch + ге + Sr Pee ROR эт 45 
Serial Four Sich ............... 69 

MODEMS 

ANCHOR 
Volksmodem ХІ, Буг wer... pas: $ 185 
Express 1200 и RT eae ee ee eee 250 
HAYES MICRO 
300 Baud Smart Modem .........8 149 
1200 Baud Smart Modem ........ 379 
1200 B for IBM PC WSM Н,...... 375 
2400 Baud Modem ....... Aen oq AA 

DISKETTES 

PC DISKETTES 
| JDbl. Box 0 NUS nie «ull $ 13 
JObl. {Box of 130).............. 15 
COMPUTER CONNECTION 
Dol/Dbl. (Box of 10). . „азал фр 
Ї.ЛЫІ, ек Containar(10) . РАА 15 
Ы. w/Disk Container......... 17 


Buk 50 & Up — ОЫ Ы. ... 1.35 each 


PC Docurmnaie lor: Dos 3.1, 1-2-3, А 
D Base 111 and much much more . . $11. 


ORDER LINE 
(800) 732-0304 
utege Catforrea] 
[213] += ا‎ 


Mon. Fri. 7 s.m. to EE p.m. 
Saturdsy 11 am. te З p.m. 
CUSTOMER SERVICE: 


(ata) 835-508685 
Moen.-€ri. 2 am. to 3 рат. 
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The Greatest buy 
on BASF Qualimetric 
Diskettes! 


79% .90 5 


5.255500 5.25"DSDD 
Packaged in boxes of 10 with Tyvec sleeves, user ID 
labels and write protect tabs. 


LIFTEIME WARRANTY! 


5.25"SSDD(P/N3406) 
A e d 


( ) 
3.507 DSDD-135TPNP/N3412) 2.41 2.37 


FOR OADERS ONLY: INFORMATION 
1-800-621-6827 & INQUIRIES: 
(In Ilknois. 1312-256-7140) i 2.255-7140 
HOURS ВАМ 6PM Central Teme, Monday-Fnday 
WE WALL MEET OR BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND QUANTITIES SUBJECT TO THE 
SAME TERMS AND OMPETITIVÉ AD 


‘DISK K WORLD! Inc. 
lingis 60091 


Qualimetric 
Diskettes in Bulk. 


Ea. Ea. 
72 Gty.150 8 Giy.150 
|5.25"55DD " $2 3 


Save а lot of monay by buying BASF 
QUALIMETRIC diskettes in bulk. Packed 
in cartons of 150 diskettes with AU یر‎ 
sleeves User ID labets and w 
protect tabs LIFETIME WARRANTY! 
5.25, SSDD(P/N3408) 
5.25"DSDDIP/N3409) 
5.25" SSDD-985TPI 
5.25"DSDD-96TPI 
: -25"DSDD-HD(P/N34 10) 
3.50" SSDD-135 TPI(P/N3411) 
3. 50°0SDD-1 ا‎ dye e 
° Available i 250 piece cartons only. 
""Avasiable in 200 piece cartons only 
FOR ORDERS ONLY: INFORMATION 
1-800-621-6827 & INQUIRIES: 
(in Minos 1-312-256-7140) 1-312-256-7140 
HOURS ВАМ -6PM Сага! Time, Monday-Friday 
WE WILL MEET OR BEAT ANY HATIONALLY ADVERTISED PRICE 
ON THE SAME у —— р mol TO THE 


SARE CONDITIONS AS VE AD 
‘DISK ‘WORLD! in inc. 


Bulk Diskettes 


Incredible Value! 


a 
Multiples of 50 only! 

These are genuine 3M diskettes 

as supplied to software duplicator 

accounts. LIFETIME WARRANTY. 

Tyvec sleeves included! Limited 

supplies, so act now!(P/N10041) 


FOR OROERS ONLY: INFORMATION 

1-800-621-6827 & INQUIRIES: 

(In inos: 1-312-256-7140) 1-312-256-7140 
HOURS. SAM -6PM Central Time, Monday ie Fnday 


‘DISK WORLDI, Inc, 
‚ ‚629 Green Bay Rd - Wilmette. Illinois 60091 
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.60 &.= 
5.25"SS0D 


KODAK 
DISKETTES: 


Discover the future шм 


92k Qty. 100 1. 13 & Qty. 100 


5.25 SSDD 826" 
LIFETIME WARRANTY! ~A a 


§.25"SSOD(P/N4200) ҮШ 03 1 x 
5.25"DSUD(P/N4201) 1.23 1.21 
5.25" SSDD-96TPI МА НА 
5.25"0500-96ТРІ МА МА 
5.25"DSDD-HDiP/N4202) 2.35 2.31 
4.50"SSDD-135TPHP/N4205) 1. x x 84 
3.50 "О5ПП-13®ТР(РЛЧА207) 42 
BULK 5.25" OISKETTES! 
(Packaged in boxes of 100 with Tyvec siseves, 
user ID labels and | imm tabs.) 
5.25" SSOD(P/N4203) 92 
5.25DSDD(P/N4204) 1.13 
FOR ORDERS ONLY: INFORMATION 
1-800-621-5827 & INOUIRIES: 
(In Hinos. 1-312-256-7140) 1-312-256-7140 
HOURS. 8AM SPM Central Time, Monday-Fnday 
WE WELL MEET DR BEAT AHY NATIONALLY AQOVERTISED PRICE 
Ost THE ЗАЛИ ж-о eo uo س فيل ج‎ d TO THE 


SAME TERMS THE COMPETITIVE AD 
"DISK WC WORLD! Inc. 
629 Green Bay Ad. « ‹ Wametia. illmots 60091 


DISK WORLD! 
Ordering & Shipping 
Instructions 


FOR FASTEST SEHVICE, USE NO -COST MCI MAIL. 
Our address is DISKOROER. I's a FREE „МО! MAIL 
letter, No charge to you. (Situalion permitting, we'll 
ship these orders in 24 hours or lees.) 

SHIPPING: 5.25" & 350" DISKETTES-Add $ 3.00 
per each 100 or fewer disketes. OTHER ITEMS: 
Add shipping charges as shown In addition Io other 
shipping charges. PAYMENT: VISA, MASTERCARD 

and Prepaid order accepied. COD ORDERS: Add 


addresses, except as shown above. TAXES: 
residents add 7% sales tax. 
MINIMUM ORDER: $ 35.00 
FOR ORDERS ONLY: INFORMATION 
1-800-621-6827 & INQUIRIES: 
(In лк: 1-312-256-7140) 1-312-256-7140 


„Н OURS. BAM SPM | Central Time, Mond nday- Fnday 
MEET OR BEAT AI ADVERTISED PRICE 
— SUBMECT TO THE 


SAME TERMS ANO CO BISK WOR EDI Ine. AD 


629 m. « Wilmette, Illinois $0091 


ATHANA 
The AKF ARTO 


LIFE TIME WARRANTY! 


$.25°DS00 
E: 

а 60 
3.25" DSOD{PIN3701 d 
5.23 SSDD-86TPHP/N3702) 88 
5.245 0500-96 TPNHP/N3703) 92 
5.25"DSDD-HD(P/N3704) 1.79 
3.50" S8DD-135TPN(P/N3705) 4.00 
3.50"DSDO-135TPI(P/N3706) 2.73 


Youve used these diskettes hundreds of — аз 


with Polymer. الل د‎ sleeves usmriD aei 
rmintorced hubs. vwrnte-proteci tabs 
FOR ORDERS ONLY: INFORMATION 
1-800-621-6327 & INQUIRIES: 
(In Illinois: 1-312-256-7140) 1-312-256-7140 
HOURS 8AM -6PM Central Time, Monday-Fnday 
WE WELL MEET OR BEAT AMT NATIONALLY ADVERTTSED PROCE 
OM THE SAME үөү + ®—4- а SUBJECT TO THE 


TERS A THE COMPE 
DISK SK WORLDI, Inc. 
Green Bay Ad • ‚ Wilmette. (псів 60091 


„69 ®.= 


Diskettes 

at the lowest 

prices ever! 
EA, < 5.25"SSOD(PIN1 000} 


Ear penpan 
5.25"DSDDiIP/N1004) 

5. 25"SSDD-96TPHP/N 1008) 
5.25"DSDD-96TPI PINION) 
5.20 DSDD-H P/N1040 


B.00"SSSD w/WPIP/N1020) 
8.00 SSDD w/WP(P/N1025) 
8.00"DSDD wW Pip IN1030 


DATA CARTRIDGES: 
(Add $ 5. qo E] —- - ЖА 
s charges E ч е5.) 
DC100(P/N1041 - 2 346 


DC300XLP(P/N1042) 19.8 18.04 
DC600A(P/N1043) 21.45 20.89 


Printer Ribbons 


at extraordinary prices! 


Brand new ribbons, manufactured 1o 
Original Equipment Manufacturer's 
specifications, in housings. (Mot re-inked 
or spools on 

LIFETIME WARRANTY! 
EPSON MX-70/80(P/N2500) 
$ 2.70 ea. « .25 Shpng. 


| EPSON MX-100(P/N2501) 


4.08 ea. + .25 Shpng. 

Okidata Micro83(P/N2505) 
$ 1.37 ea. + .25 Shpng. 

Okidata у ag 
2.98 ea. + .25 Shpng. 


FOR ORDERS ONLY: 
1-800-621-6827 INQUIRIES: 
(in llinos: 1-312-256-7140) 1-312-256-7140 


HOURS: SAM -6PM Central Time, Monday-Friday 
WE WILL MEET OR BEAT ANY NATIONALLY ADVERTISED PORCE 
On THE SAME P MR cobre SUBJECT ТО THE 


Sadat TEAMS COMPETITIVE 
"DISK WC WORLD!, Inc. 
629 Green Bay Rd. + Wilmatte. llinos 60081 


EY 53 


DISK 
WORLD! 


Diskette 
Storage Cases 
AMARAY MEDIA-MATE 50: 
А revolution m disk storage. 
Every once in a while someone takes the simple and 
makes il elegant. This unit holds 50 5.25" diskettes, has 


p" lor stacking, inside nipples lo к diskettes. 
т slipping and several other features. We like it 


(P/N3013 
$ 9.69 ea. + $ 2.00 Shpng. 
DISK MINDER 1: 
Low-priced. but eflectiva storage for 75 5.25 
Smoked plastic top, beige botom with aide m 
mis 45 $ 2.00 Shp 
ёв. + 
DISK MINDER 36 - 
As above, but holds 36 3 5I" disketes. (P/NZ950) 
$ 6.49 ea. + $ 2.00 Shpng. 
"x CADDIES: | 
8 onginal thp-u Е д 
(P/M2200) ox Gray ( PIN220 


Sh 

png. INFORMATION 
& INQUIRIES: 
1-312-256-7140 


3 1,65 ea. + 20 

FOR ORDERS ONLY: 
1-800-621-6827 

(In Minois: 1-312-256-7140) 


HOURS: BAM -6PM Central Time, Monday Friday 
WE WiLL MEET QA MEAT a MATIONALLY ADVERTISED 
ANO QUAMTIDES BURJECT To THE THE 


БЕГ WORLDI, Inc. 
_ 629 Green Bay Pd. Wilmette, Ilinois 60091 


WORLD! 


Inquiry 116 


SUPER STAR® 
DISKETTES: Mi паї їһе мога пееас< пом 


in signati madi „Is a complete line of 
аи high quality, inexpensive 


The idea was simple. Very 


ELT diskettes with a 
T * snam LIFETIME WARRANT Y! 


A very simple idea 
„that worked! 


Now, кирил Umum. government 
agencies, schools and individuals have learned that you 


"ала rane aay And DISK WORLD! has them! 


Just buy Super Star® dekettes. 


onan i m a 
Jr etka a Sper Sarê tran Super Star 5.25" Diskettes 
Pese vici tm rotas дА 5.25" SSDD v .55 ea. 


top-ol-the-lin 
by 


m аланына | 5.25" DSDD ena 64 ea. 


They are 


Nr pe 5.25" SSDD-96T Plien 302 ‚80 ea. 


term which apeats for Hel 


+. 5.25" DSDD-96T Plien ‚84 ea. 
Е 7-Р 5.25" DSDD-HD P/N 3804 Ф 1 .72 еа. 


deliver top-quality diskettes at about hall the price of ORDER IN MULTI OF 5 


"brand names”? All c 5.25" Diskettes are poly-bagged in lots of 25 ins sleeves, write-protect tabs. 
When every hit counts, MAT RC QURE 350-500 diskettes, deduct 3%. 500-700 diskattes, deduct 6%. 
= = ан —" 750-1,000 diskettes, deduct 9%. 1,000+ diskettes, deduct 12%. 
am кө а arg = 
mE a mes me Super Star 3.50" Diskettes 
money. and they are dependable. ow - | 
ie le. س‎ 3.50" SSDDew 2205; $ 1.52 ea. 
we 58у “re-discover for a reason, 
You've already 3.50" DSDDew 306) $ 1.86 ea. 
used Super Star! ORDER IN MULTIPLES OF 60 ONLY! 


Super Siar 3.50" diskettes are packaged in boxes of 50 with user ID labals. 
QUANTITY DISCOUNTS: 350-500 diskettes, deduct 1.5%. 500-700 diskaltes, deduci 3%. 


750-1,000 disketies, deduct 4.5%. 1 006+ diskettes, deduci 6%. 


Super Start diskettes, as noted, are made by soma of 
America’s leading diskette manulacturers...and the odds 
are that you've already used them more than once as the 
ا س سی سیا ست سے رای ر | ا‎ ee 
soltware programs Beau 

So, BED m PE Dok aio Rod di Pda 
besi...order Super Star! 


HOW ТО ORDER: | 


The Super Star 
LIFETIME WARRANTY! 


uo tar — Diskattes аге 
unconditionally warranted against 
defects in original material so long as 
owned by the original purchaser. 
Returns are simple: just send the 


ORDERS ONLY: 


1-800-621-6827 
(In Minois: 1-312-256-7140) 


INQUIRIES: 
1-312-256-7140 


FOR FASTEST SERVICE, USE NO -COST MCI 
MAIL. Our address is DISKORDER. Кв a FREE ‚МС! 


SUPER STAR SPECIAL! 
Your choice of storage at $ 4.95! 
defective diskettes with proof of 
purchase, postage-paid by you, with a 
short explanation di Ihe problem and 
well send you replacements.(in- 
cidentally, coliee stained diskettes or 
diskettes with staples driven through 
I| them or otherwise damaged don! 
quality as defective. 


Buy 50 Super Star® diskettes and get a 


t f 4.95 (sh HOURS: 
ir included)! Ру" (shipping 8AM-6PM Central Time 


"These are durable plastic cases with = 
C ETC MM —-— 
Mine eode e ووا‎ P WE WILL MEET OR BEAT ANY 
5.25" Storage Case( E3100]. 4.95 ea. 
3.50" Storage Case (P/N 3102).$ 4.95 ea. 


only to United States 
Mme above. TAXES: Minois 
residents add 7% sales Tax. 


SAME TERMS AND CONDITIONS. MINIMUM ORDER: : 35.00 


DISK WORLD! Inc. „оета 
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Inquiry 116 


| 
жш 


TOLL FREE 


800-854-8230 


CA Residents 714-558-8813 


w/20Mb DRIVECARD 


IBM 
Compatible 


PROVEN 
SUPERIOR 
TO IBM ХТ” 


RWIN 
310A 10 Mb Tape (Ext) 
1100 10 Mb flint)  .......... 


| KEYTRONICS 


р Deluxe ^ nn vid 
s 


OUR POLICY 
*Surcharge for VISA or Mastercard. 


ж NEW x Advanced AT! 


eVolume purchasing agreements вуза. 

«Orders subject to availablity. «Supply limited on certain items. 
sPricing subject to change without notice. 

*ACP Astall Store pricing may vary. Not responsible for typos. | | | 


Don't miss out on this unbeatable 
system manufactured by Toshiba for 
ACP. ACP has sold over 3,000 
ADVANCED XT's to satisfied 
customers including “true blue" users 
like Rockwell, Hughes, and Kodak. 
Not only is the price affordable but the 
features and compatibility are 
unbeatable. For more details call one 
of our expert consultants. Don't 
hesitate this will be a sellout! 


w= 699” 


BASE 
PRICE 


| Call for complete Monochrome or Color 


RGB system prices with 10 or 20 Mb hard 
disk drives or the NEW 20Mb Drivecard. 


INTRODUCTORY PRICE 


ADVANCED AT CARDS 


Hard Disk Controller weith 


Fco i д 


. S228. 


ADV-6020AN Color/Graphics/Printer ... 00.8 


ADV-6050 


2Mb Multifunction with 


RS-232, Game & Cable. 160.05 
AUV-B080 — 3Mb Memory Expansion 129.85 
ADN-8120 — Printer/RS-232 and 


RS-232 (0pL)..... ... 


ADVANCED PC/XT CARDS 
ADV-8040 — Monochrome/Graphics/ 


Prinia... eo.. o ogna Oa 2990 
AS Above for 132 Col. 13005 


Card.. 
640К Memory Card, UK. 55.35 
Mono/Color 


, 29.98 —— lex 
5010, SR10, Radix etc. ..Lowesi Price Yeti 


TAXAN 
zu T. чебере, ———" 
(Ultra Hi-res}. . . 995.00 


NITH 
ТУМ-1220/30 12" GmvAmb TTL.. иш 
ZVM-1240 & ZVM-135 RGB 


Printer 80/132 Columns 179.93 


ul 
i 
EI 
1 
м, 
І 
F 
PF 
LL 
hi 


seme --- 


ATE Бр ALLI | | | 


yo PU Tero BARRY ГГ 
EEE eee 


$449 2 20 Mb w, $699 


Package (1 Yr War} T 1 Yr War) 


SEAGATE FOR AT 
(Linear Voice Coil г А 


PC UPGRADE SPECIAL 
$4 49* sc oF (8) 64K RAMS 


95 
836 o (9) 256K RAMS 
$7.95 4128 PIGGYBACK RAM 

$120.00 8087-2 coprocessor 


1200 Baud Hayes™ Comp. Modem 
Short Card by U.S. Robotics with 
Telpac | Software. 


ust $499 ace. $149.95 


ifta , $139.08 


T ЕЯ 


Grid Compass MS-DOS Lap 
Computer Demo Sale Call for 


Details. 100's in 8 49° 


Stock as Low as 
ENT! 
RRA Te ae 
ишш ишш ш 
الالال‎ +- 


EGA SPECIAL 


New Advanced EGA Card for 
High-res IBM Graphics. 


та oy "OO 
UNBELIEVABLE! | 


Micropro INFOSTAR SYSTEM! includes |^ 


pee 


WE WILL MEET ANY PRICE FOR CURRENT PRODUCT 


? 
ADVERTISED IN POPULAR MAGAZINES, POLICY САА ШШЕ 


= 
М 
{ 
| 
T 
i 
L- 


зы DINK ка (Гит ee Т Toss NOCODE-O 12Мһ tor "AT"149.50 


Tap 
90.05 || $14.95 9.96 ALL WITH MOUNTING KIT 


we 
AP 
lig 
T IF NOT — CALL & a JUNE SPECIALS | 
HE APPLIES FOR BOTH SOFTWARE AND HARDWARE! GET ON OUR MAIL LIST. LL (SUPPLY UMITED) | 
EB ERO E 
| FT] wesPowmn РР DRIVE CABINETS sago cmos w/20Mb Backup VI 
mic n Vert Up Power for your it m mmo PEEL — 985-1 RI HE | ооа за со sat ја e jae з For РС Jr. SUPER NUMERIC | | 
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California Digital 


17700 Figueroa Street @ Carson, California 90248 
[BM Compatible Computer NOW 


YOUR COMPUTER 


CAN READ!!! 


1 
Omni Reader... the first optical character reader 
designed and priced for small computers. 


VUA 


Copy 

» Manuscripts 
e 256K dable to 640K on Motherboard о Floppy Controller Card ‚ path ا‎ 
® Double Sided Double Density Disk Drive Eight Expansion Slots ' Articles 
© IBM Type Keyboard (with LED indicators) e 135 Watt Power Supply ot эй 
The Eclipse 18 is an outstanding value in ІВМ Compatible Computers. After care- e Purchase Orders 
iul research and evaluation we found it to be the most reliable unit. 
Our computer includes some of the newest features available, such as the Applications 
4.7 MHz, multi-layer motherboard with 256K of RAM upgradable on board to 640K. » Mailing Lists 
A generous eight expansion slots and 135 Watt power supply give you ample » Editing r — мөзү» = 
room and power for add-on boards. The enclosure has an easy-access flip top lid « Data Base Management Bet mme semen ppp rete 7 
making upgrades a breeze. And our floppy controller supports up to four drives, so » Transfering informatlon ——Á ee | 
as many as three additional drives can be used. Finally, each computer is between incompatibla | = gores 
conligured and fully tested before sending it to you. | systema. — —U— 


i ml baw dr шушын umi fum det metum uuum mh bh wm 


Satlafaction Guaranteed! We're really excited about this new unit, and so sure 
mi willbe too... that you may pe Eclipse 16 fora full credit towards an IBM 


C if you are noi completely sat 
‘OPTIONS 
кине Hard Drive w/Contralier........... S495 RGB Color Monitor... 199 
=. м pde элг == um — = Ml Tm Мопйог...................... اسا‎ А 
| UID —— — 
Upgrade tom 256K to RA. T9 Upgrade fram Floppy Coni т un a standard Rs RS-232 serial port ات‎ 
-O ж 118 controller, clock/ca га 
Color Graphics Card............ „279 parallel, serial, and game ports................ to interface eaisily with your computer. 
Monochrome Graphics Cand.....-....99 1200 Baud Internal Modem w/Soffware i" 


1200 BAUD MODEMS 


1 259 


HARD DISK DRIVE т 


ud modem matches the des 


ызы, Bell 212A foalu feature by feature, Banging yod n “КЛИ 


yes ры, е lor "S" regester. Communi- 
cation soltware includ 
The AVATEX 1200. at $99. is a 210811 


SMARTEAM 1200 


Tha UltraLink is a 1200 m s DU- 

PLEX ball 202 

card lor ihe IBM/PC. This om pedes +. 
al 300 baud. 


The Ога ічк adds a voice/data de mar 
sion to suggested PC. үт Pos 
mere on thig podem ie. 
als price га only 599 


Tha Team 212A offers all ihe features of Ine Hayes 
Smart Modem 1200 for a fraction of the price. Now ів 


Our opportunity Io purchase a 1200 baud modem at Fiva inch Winchester Disk Drives | 9 Winchester Cantrollars for IEMUPC ® 


300 SEAGATE 4026 28 M.3SmS. 852 829 (076 5ISOBX | = 
ie по | SEAGATE 4051 51 М. 35m5.1095 1059 | ADAPTEC 2010A software install 199 
&| FUJITSU 2242 55 M. 36m5. 1799 1729 | WESTERN DIGITAL WD/1002 189 


паа aa ay L1 2195 2219 | € SCSUSASI Winchester Controllers @ 


| HODIME RO-203E 40 Meg. 959 | XEBEC 1410А 554" foot print 239 


SIGNALMAN M MACDEMS =~ e 8 
| t ar 
BAUD ARK VI | | SEAGATE 225 20Meg. Y: Hi. 389 359 Ur ADM" 4 E 
with status s 
2008 
HYS- 


CONTR OL DATA 94158 Т M — im i su chester Асекти " 
The Anchor Automation Mark VI is a 300 paud direct NTRO в и е 
connect modem that plugs into any slol ol your IBM/PC. MAXTOR XT1140 140 Mag. 3379 3286 | Installation Kil with manual 18 


This modem supports aulo answer and auto dial capa- 
bulities. Other features include telephone number stor- 
н send / receive text files, single key-stroke dialing 
with many other tunchons provided on disk The 
Mark Vl was ongnally priced al over $300 


W| HONEYWELL B5M. 27 mS. 1755 1895 | Winchester enclosure and supply — 139 
| TOSHIBA MK58 70 М. 30015. 1789 1729 | Dual 20/34 cable set 25 
TANDOM 502 10 Meg. 419 379 | Swilehing pewer supply 419 


TOLL FREE ORDER LINE TECHNICAL & CALIFORNIA 
(800) 421-5041 (213) 217-0500 
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California Digital 


17700 Figueroa Street e Carson, California 90248 


Letter Quality Printer 42€ РВЕ E | 5 ON: Yere mn 
i " New rt compa 
F-10 DAISY WHI WHEEL "а 2 проп carvidges ` Core m 
Wilh F-10 Purchase d unu ‚ 
ас 
-—Gi 7X7 € m 
Benoa ae 574” DISK DRIVE 


The F-10 Daisy Wheel printer is the perfect reasonably 40 characier per second 
word processing printer. This printer is “extremely” similar to C. Roh's F-10-40 Starwriter prin- 
ter, however we have been advised by legal counsel for Ihe C. koh Company ihat we should 
relrain from referring to the F-10 printer as a Starwriter. 

This printer auto installs with Wordstar and Perfect Writer, features extensive built-in word 
processing functions thet allow вазу adaptability and reduced soltware complexity. Industry 
standard Centronics interface provides instant compatibility with ай computers equipped with а parallel printer port. The F-10 ac- 
capts paper up to 15 inches in width. 

Thesa printers were originally priced to sell at over $1400. Through a special arrangement Сайіотіа Oigital has purchased 
these units from a major computer manu-facturer. We have a limited number of these popular printers left... while they p* we're 
offering а special Accessory Pak, including six Diablo daisy wheels and two ribbon cartridges, wih every F-10 printer already 

priced at a fraction of their original cost. 

Options available: sheetleeder, tractor feed, buffered memory and an assortment ol printer cables for a variety of computers. 


CP/M 2.2 
79 


Ope rating System 
+ 200 dots-per-inch resolution 


14 = 95 


› Multiple protocols 


SALE °89 


Quantity Two 
Your Choice 48 or 96 ТР! drive. 
QUME MODEL 142 e 48 TPI 
MITSUBISHI 4853 e 96 TPI 


TEAC FD5SBV half height 119 109 99 
TEAC FD55FV 96 ТРІ, halfht. 119 109 105 
TEAC FD5SGF (оғІВМ AT 189 179 175 
SHUGART 34455 Half Height 119 109 105 
SHUGART SA465 2 Ht. 96TPI 125 119 108 
TANDON 100-2 full height 129 125 119 
MITSUBISHI 4851 half height 119 109 105 


Complete with manual ‚ Programmable butions MITSUBISHI485396/TPI Ht. 99 89 B9 
by Digital Research » Serial Interfaces MITSUBISHI 4854 8" elec. 295 285 275 
« Runs on any -— QUME 142 half height 99 Зэ 69 

= Free of pads or g Switching power supply 

Qriginalty Күз геч * Microsoft TM compatible driver Installation Kit with manual 
y Moving your cursor has never been so easy! This mouse| Dual enclosure for 5%” drives 
(1 O+ = 9.95 - -100+ Call) combines the best features of optical and mechanical tech-| 34 pin edge connectors 
- nology into one high performance mouse.The Tektronix | Scotch head cleaning kit 
mouse was private labeled by LogiTech for Tektronix 


The 200 dois-per-inch resolution requires less desk space 
and gives you precision control. This mouse is fast and pre- 
cise in the most demanding environments. And it has a pro- 
grammable baud rale so you can use it with almost any of 
your favorite software. 


PLOTTER 


Flip & File Storage tubs 


BAR CODE READER 


Eight — Single Sided Drives 


' ш 1 E 841 single side 159 149 call 
- = کے‎ - j 
The DataLogic bar code reader plugs diei between SIEMENS FOD 100-8 119 115 109 
the keyboard and the maintrame of your IBM/PC. The Comrex Comscnbes V [he ideal salha to mane Short work of Iramstae francs and 
Bar code is suitable for inventory control, ею and in роот ама ves 2 oae герен Mey cesa io тыл rogum such ns Latus 1-2-3 Eight Inch Double Sided Drives 


voice records, personal records and other applications limit- The Cormict oe 1 features crogrammaeas 2apor sizes up to B «ny 120 us Боны] QUME 842 “QUME TRACK 8" 189 179 call 

ed only by your imagination E мер pre = ае с — aCe айс The SHUGART SA851R 495 485 475 
= Ё Gmscoter idhe ute vwd e peines pons of most personal computers 

Also available for the Apple ll and RS-232 serial, The Caorcntur | су arsed Ки Comes by the rater Computer Copaon The OLIVETTI double sided 189 179 159 

NEC RG рюпеч = Dy eae Кы and aas MT ure Ens oan басне ион тео. REMEX RFD-4000 179 169 159 


M e занде E Ug naby pecod al $705 Lor oriy $219 


Also желиге n а Support package which inciudes demnonstraecn awae ewitacecaxe | MITSUBISHI M2896-63 12 Ht. 459 449 409 
MONITOR 


REPRE ан A ль سا‎ Dual 8" enclosure with power and fan 259 
Bg 


y 
anual __ 


rur 


шонча ер ОННАН Ен NN 
2 114164 рухам 150ns 
24 [Iu 


aaa ез you an —— yg р‏ ی 
Sue MC SAO Sea or Pus BONE The a “ome ш 400 dots by 240 m pon on kya, apna ie qoe P жар von re ay du ON. f‏ 
or The толат а resolution by t 0 s‏ 
anos. Colors avedatie ary Red. Coven. Blue. Yotow Cyan. Megane. Black and Thee prograrrenabio log n tog and grve the password. All ihis informabon is perma- Um =‏ 
ee ee ee “| ~ Tos vena spa ras ace nently stored in non-votatée RAM DYNAMIC MEMORY 1-100 100+ 1000+‏ 
hese uris excess nventory wich were to Cadorna Dept "e e Fosturos mcludo video САЛАН to Iolgvrgion or mondor, auto dial, auto: lag, full 28reiresh — ICM-4164150 39 1.10‏ 
NEC (eV. arzed k d, 300 band modem and 1200 baud avodilary printer port Al ihes 4164 150ns. 1 - 1 - 3e‏ لس new AGA monton si a kawon of thew cout Same‏ 


13 availabso Ку only $55 


41256 150ns. 256K ICM—-41256150 4598 395 32 


Shipping: First five pomas $3.00, each additional pound $.50. 


Foreign orders: 10% shipping, excess will be refunded. ы 
California residents add 6%% sales tax. € СОО discouraged, 
Open accounts extended lo state supported educational institu- | 


tions and companies with a strong "Dun & Bradstreet” rating. 
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Mall Order Electronics - Worldwide 
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ELECTRONICS 


Price 


SN74B5N. .......... SS 
SN7@GBHGN,...ccu0e0:, 35 
— س ا‎ RAN 195 


SN7800N. ........., 19 
SH7AUO2IN. usns .19 
51474044 .......... 25 
SN7405N. sonum terie 29 
SN7408N. 1q oy annua 28 
SN7T407N. .......... 29 
BSN7408HNL rua“ 25 
®МмТА4ЛОМ..,........ 19 
SN7414N. .,,.,....- 45 
I FEATURE EG 
2SN7T417N. . th here nee 35 
ONTAZ Lasso 19 
SN7T430N........... 19 
SN74321. .......... 29 
BSN7438N. .,,....... 29 
SNTAAZMN. 1...2 45 


SN7T4143H. ... bu Ps 395 
SN74150N..,...... 1.29 
SN74154N, s.c» „| 
SNT74158N. ........ E 


ВЭ 

5474181. TITRES S 
EN7418B9N......... 195 
SN74 193A . . 8 
- LI SENTATION .....-.. 145 

SN7T473HN. такаа sarpo 35 Bn 
SN7474N........ e. ЗБ 
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EEEE EEE TE 
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EE mnn 

EE TETE EEEE ET 
Teens 
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CD4A58A. seraser „+з 59 
CD4585............ 75 
№С14411,......... 995 
MC14490P.........449 
MC 14872. Bi optata se 


""»*v?u"abro?hbt 


CD4051.....- 22r 
CD4052. 


СОЗО. „ое 
CO4068 ........... € 


Mail-Order Electronics 
415-592-8097 


CUSTOM COMMODORE CHIPS 
for VIC-20, C-64 and C-128 Personal Computers 


Pari No. Price | Part Mo. Price | Part Мо, 

“6S10CPU +996 9.95 | “BS26CIA 2695 14.95 | *6581510 -3e 1836 
“6S25TPI 244 9.95 | "6560VIC-I 29:05 14.95 | 82S100PLA ares 19.95 
"Specs. Avaliable € 51.50 ев. | "6567 VIC-114495 19.95 1 NOTE: 825100 = U17 (C-64) 


(M) weronota MC68701 -Microcomputer with EPROM 


Thé MCBHTO! i$ ап 8-te single chip microcomputer unit (MPU) 
which enhances the capabilities of the МСБО 
famiy of parts, On-chip resources include 2048 byles of EPROM, 
128 bytes Of RAMA Бег Commurecations interface (SC). paral- 
tel VO, end а three function Pr Timer. 


MCGB701...........—...... $2495 


MICROPROCESSOR os 
Part No. 


DUO T--€— — 
СОР1ВО2СЕ ...... 695 
2681-3. трења р . 694 
ا‎ 

rere Poets eor n 


BEAT ,..........•. 995 
Б845.,..,.......5. 495 
6850. ,.,..,....... EOS 
B852 .. vu". tc 
Карета тата DE 

а 8253-5. TIN asoan o _ 
BISA, e .secyasesse BA 
е 8254-2. ......... 11.95 
BOCSIBH ,.,..., 1995 B255A-5 ereere 225 
1 OS, . »ssaquessair ЛЕ B257-5. onsen vans 249 
ZBDA-DART BO73M...... 20.05 8259-5 .,...,.... 2.48 


—-——— А BATS. ........ еа 425 
БОА: Р). "= vuvwxYW 195 2 8279-5. 


T^498995--- 


Te ++ +4 2.95 
a +. PSOE фаро A95 
BOB6- ЕСГ . N "dsso4u"3"beonet 
BOB? (5MIHz) ..... 12925 B749............. 9.95 
8067-2 (8MHz) ... 150.05 са 
BOBS. б, РТУ 
BOBB-2...... i-e aga 
81 16. preansecesns BEP 
8155. + i азәл»авава ЖЕЙ 
8155-2. SCokenetcened 3.95 
6155. TEER 
8202 ..,.,..,.... 9.95 
8203. anons TROS 
B212. bevtttonttiut tA 195 
ОДОЙ, e ma a a 225 
TTE аса са OR эе 3.49 


2908-СТС ....,.. 495 
©ВОВ-РЮ.......... 495 
6500/6800 /68000 ŞER. 
6502. .,.....-ь... E 
6520. ,,... *425 ‚ 2.95 
6522 ............ 495 
GAS... eos. 8.49 
6591: م‎ 2...6... DOS 
SODO .....,....... TOS 
6802. „..... werner 495 
БЕО. „аль 195 
821 «атаккан SS 
6.75 


B755. 

, B acouisTion 
ADCOBOS. ......,, RDS 
ADCOBDOR „....... os 
ADCOS16....,.,. 14.95 
ADCOB17. + ¢ +». +, RO 
DAGOBOR ....„...„ 1.85 


i йв, ‹ 


4116N-15 16,304 х 1 (7182ne). "55544952549 à*PX3À4&ÀAA&A2hAsx: Ва 
4128 131,072 x 1 doi) o HOPIDOPEY ЫЗАА 295 
41564N- 150 65.536 x 1 асо Leoriuasisesunscansertenos Mal 
41Y64l-200 65,536 x 1 me E T 1.18 
TM54416-12 16.384 x 4 (120n8). .......... méesashéceotsn ANG 
MMNMS280 4096 x 1 SOO) 2107... ео оаа урав „+, 195 
8118 16,384 x 1 ае (45V Оту Required). uut» 


Fw*ew"wueb"w*utv 


55 
50464-15 65538 x 4 (SOs) (446) (à 1 abd] rrr basana 725 
— Á—n 2048 x 8 procu hina: 9: tam ek ИКС SOSA 1/09 


ASAN) "*"Y**.-*usnetuatutAb B9 
2102-2L 1024 x 1 Horn me T*Tucrt€*wvtt*itxutiw 148 
2114N 1024 x 4 бет). . -— B4 npaeduumhbeptéebs:un4tB. وو‎ 
2114-L 104 x4 س‎ LR. э4+апвъъь%ф&в=зФ&%ттаэ4ев=әр4&4 тл 
21144-2 1024 x 4 One) "^ ub erue ubk-udsihb**s*ssruu way 1.08 
Z114N-2L 1024 x 4 200ne) LP bë == =» калар» зы сл аә MAN 
21—14 1024 x 4 oor} OMOR. иі &&ád4ihkaaaktiAS 43 
2149 1024 x 4 (45гш).............. د دەر‎ » ка Ф068 
5101 256 х 4 450г) CMOS ated + d'ecurzaevstvss s EUMD 
HAG! 16Р-3 2048 x 8 160ne) CMOS. ......... kaevoevece 1.79 
HM 1ELP-3 2048 x 8 (180n&) LP CRAG, ............... 186 
HMOG?GAP- 12 BIG? x B Марш) ir Ж ТҮТТҮ... 
HM6264LF- 12 8182 х8 LP CMOS. ies ess eco MTD 
FIMG2SAP. 15 9192 кв \ CHIOS ....... »د وء ددد‎ ФА 
HM6264 Р: 15 8192 xa (150n$) LF CMOS. . 4 эз а а ьа але AAD 
6514 1024 x 4 (3&0ns) CMOS (UPD444C). TP. 
————— PROMS / EPROMS 
1702А 256 х 8 (yes). i, кагыз казал авал ssc PME 
TMS2516 ZUAB x B (450n&) 25W. р.а... оозе 895 
TMO2532 4086 x 8 (ASOD) 264,2... ооа B5 
THER BEA A192 ха (450ng) 28V. cee ee оонньоон BS 
2708 1024 x 8 ын. „о. оекенвазеьоте аа ЗӨ 
TMS2716 2048 x B t450ne) 3 VOLRE +... азал AS 
2718 2048 x 8 [Dor ONTRNERETTTITTTEEEITETINITTS A 
2716-1 2048 x 8 IIE) SEV. „ононе sese. 395 
27016 2048 x & T""-—— Pr DOM 
2732 4006 x 8 (420n) er> + А ае оа ЖАЙА 
27325-20 4096 x B (200018) 21V. SOGOOOUYYX 4300 X3 E 
27324-25 4096 x 8 (250n8) 21V. ese cscs srerecesess 449 
2732-45 4006 х 8 (45078) 21V. LL. Loco erroe rero 425 
CMOS «==» ee ee | отогон ЛИШ 
2758 7024 x B (450na) i) E ددد‎ isa s aoe 
2784-20 8192 x8 (200716) 21 luo d npavesknatespseon ml i 
2764-25 91982 x 8 (25070) 21V. "ttim pa ноосон ЕИ 
(250r 12.5V. , TT „кти uns E 
6192x8 (450na) 21V. РАНА cess REDE 
270084 619258 CMOS 21V.. LT на» аа» 4 ЭШ 
27128-25 16.384 x B (250ns) 128K 21V. .... orion reeni E 
2712BA-25 16,384 x 8 (250ns) 32.5V.,....... кал аник ва к О? 


68764 B192xB8 (450na) 25V........- —P P 20d 
58766 8192 х 8 (350ғпв) А, сае оао сат 16.95 
745387 258 х 4 PROM ОС... ькенньзевиоо на и VOD 
745471 256 x8 PROM TS. m. sesuncoscsunenensss - 488 
825123 a2 x6 PENES ree 


m WRAP SOCKETS (BOLD) LEVEL -4 
1-9 10-98 100-up 


a S55 As A5 


ER а Sinai dunce а ТӨР ANB NEARER PLA ЗОСКЕТ ALSO Млн. 


SATELLITE ТУ 
LER 


ee REO‏ ڪڪ ڪڪ نپ ڪڪ 
The MM5321 is а Ty camera sync general designed to‏ 
supply the basic sync functions iw either color or mong-‏ 
chrome 525 Eru/G0H1 interlaced wd camara veo recorder‏ 


STABLE COLOR OPERATION 
ММ5321............... $9.95 
DIGITALKER™ 


DT1050 — appscations: Teaching side, appliances, 
nutomotive, telecommunications. 


clocks, 
ee ta T TOO L A aCA OTALA тух rene 
with 137 separate and useful words, 2 Ilonos. and 5 ddferent 
silence durations Th words and lones have been assgned 
discrete addresses, making d possible In output sgia words 
of words concatenated inio phrases or even sentences. Ты 
2 ` сайрай of the DT 1050 «s a heghly inteligibte male voice. 
BIT1050 consists of 8 Speech Processor Chip, MM54104 
Hee and two (2] Speech ROMs MMS216458R1 and 
us: 1549582 (24-pin) along with a Master Word list and a 
recommended schematic diagram on the application shes 
Part No. Оча Price 


071050 о"... ... 924.95 
MM54104 Procemsor Chip + a a $12.95 


DT1057 Expands ihe OT1050 vocabulary irom 137 
worms to aver 250 vorda. Includes no (2) ROMs and вреся. 


DT1057.............. $11.95 
l 


Prica 


М РАК MAS 
7217AIPL .......... AGS 
i rhhhbuu5 1095 


fewer eee 


Ф 
а 
* 
* 
ы 
{А 


1з 2 ваши T 
195 


aica aun 


+ -tiwaree 
Pet Seen и и &- 
74AHCOA ...... an ae 
"99549 
LEE EKETE EEJ 


res’ 


памета 


**- dan 


¥ 
* 
* 
EI 
СЯ 
+ 
* 

“а 


Е 


ГУУ 
TI 


зана ' amt 1 


74H AQGO. "od. А 2 19 
74HC4511......,.. 195 
r ?4HCA5.1 4, һ4»а»»а d 
TEREE] 74HC4538 ,....... 1 
a» - ьа в дн 7анс4Б43. фа Ф ье о а 


ЧОП. wary ононе 
74002. ара ee 4% 
ТАС ба... sess 25 
74008. Beesvpep#tenean 5 
74C10. [EZZSENIIINLIILII 9 
i Serer 49 
74032. 38 
49 


740174. FY SP epee ae 89 
746175. CREE 1% 4 е2 6 Ва 
746221. . cessat ks TB 
74C240. aon ccna 1.58 
ТАС244,.........,. 1.59 
DUO ыж ++ ЕИ 1.55 
ТАСТА... 1.85 
TAC912. ........... 7.95 
FACIES. Lyra roca. 1.19 
740920. . +4494. es 295 
740921............ 
4ACe22, 


740023. Node m | 
495 


^*8*55B56244564À 


74074. вини вртите е в 
74C85. ....... nuses 119 
n burs ne gins E 


т 
"HN 


сю E 
740173 BPePeeamw asus pa 


7 suna 


45 а > Ue sarren ô.. 
ae UFF 


ә 
TLOBACN. ,...›..‹. 109 
LMESOTCRN. rae rana 45 
LADOK. "oe TE a, 
LMT ICN., п... 45 
LAC317T. t+ п}ўттетчїа S9 


һзм. -+ eh bete 1.18 
ГҺАЗ20К-5...,...„.. 135 
мз2ОТ-5.......... 59 
LAASZ3K. 


заверени т 


LMBS58BIN. ... тенъ 
NES5SBN. sucusteces h 
LMSGSN 


antennas tet 


LMS6TY, i ee ee 
NESSeN 


LMTASBCN ........ 
LAMT4BBN. ..,..,... 
„мем ?»»d*ww»*üw = 
LM1496N. + бтн» ә 
LMI1871IN dec 
LM1B72fL ......... 248 
LAAT GN, e MER 
ULNZ2DOGA apasa... 
АЕТ 
XR2207. Ы ""— RÀ 
XR2211...... anas 2.95 


5. 

LM340K- 12 rer... 1.35 
LAS340K-15. ........ 1.35 
LM3AOT-5. »sesdáeofds v 
LNMGAUT-12. aan 49 
L^4340T-15, +i A52 PA 4a 
LF3S47N. .....,ь›„„ go 
LM348N. .......... 68 
LF3S1M. 2..6 AD 
1ЁЭЗ5ЗМ.....„.„›«„„ SH 
LFS. rtrvwftipnerrpPe B9 
ЕЗ аэюпв»яаз 88 

-— DAR 


Memo 50 
LMESSOSCN. . . qane 118 
""un»»wveuyv 89 


LMG 9 AL анаа ang H 
LMOBOCN. seen Ma 
es Ae 
Fee Aas a nccenensee MED 


LMESEAN. ....,.,... 45 T6477. escasgae-. DDS 


PARTIAL LISTING * OVER 4000 COMPONENTS AND ACCESSORIES IN STOCK! * CALL FOR QUANTITY DISCOUNTS 


428 BYTE * JUNE 1986 


Inquiry 170 


Worldwide • Since 1974 


* QUALITY COMPONENTS * COMPETITIVE PRICING 


gar 


lameco 


e PROMPT DELIVERY 


COMMODORE“ oe 
ACCESSO 

b. Now —— 

ЧА With C-128! 
EO RS232 Adapter 

"nO for VIC-20, C-64 

and C-128 
sisndard serisi A3232 


* Plugs into Liser Por: Provides Standard AS232 heaved 
* Uses 6 signals (Transmit, Receive, Clear to Send, 
Send, Data Terminal Ready. Data Set Roady} 


her | ee $39.95 


$99.95 


Parallel Printer Interface 
FREE 10K 


fin 


1 
MW350 (rorvic-20,c-s4ac-128)..... $69.95 


TANDY 200 
M200R. .... $88.95 an. or 2 for $169.95 
Tandy Model 200 
ИЙЕР BARBER 
Tt э. 


DE-4 UV-EPROM Eraser. . . . 
UVS-11EL Replacement Bulb. 


DATA BOOKS 
30003 National Linear Сена Bock (62)...... 
30009 ниш Deis Bock (85). ..... 
30013 
30022 


[A 
intel Micromyetem Нтк. (83/84). . 4 
MUFFIN/SPRITE-STYLE FANS 


-— (SPN3-15-2402] .. .. $9.95 
Howerd Inchuairies [4.68" э. "80 cim} 


g =a 


bd 


$20 Minimum Order — U.S. Funds Only 


All Apple Cards come complete with instructions. MADE IN THE USA! 
18K RAM Card) 


ende‏ و 


Capable of hand&mg up to two 
drives Recommend reos 
ADO-514 or ADD-12 {АСС-1) | high resolubon capability 


JEB75,...$49.95 | JEB64.... $69.95 


128K RAM CARD 

For m Wi, + —- iie" 
gem Ыз, Dingnostics. Demos and RAM 
mes Orsk Emulalors for DOS 3 3, CPIM and 


JEGA i an extendsd 80. 
column/64K RAM Cand Ultra- 


KMEN- 
ЈЕ860** .. $39.95 


$119.95 


APPLESURANCE 
DIAGNOSTIC DISK 
CONTROLLER CARD 
For Apple If, H+ and fie" 
PREVENTS CRASHES! 


PARALLEL 
PRINTER CARD 
For Appia Il, li+ and ће" 
Full Нуно with Appio CP/M, Apple 
Paasa (or FORTRAN), and moa) ofer Op- 
erating systems and soitwa 
Availabe for Apple It. 1+ and йв" PRF Y: 


$59.95 


PARALLEL/SERIAL 64K 


BUFFER CARD 
For Apple Il, 1+ and Ме" 


883 niwi ра 
with both = and aerial (R3232) bul- 
lered outputs P/S Buller: 


JE883. ......... $79.95 


— م‎ үс Computers. 
will only function with Version 2.20 or earher: PASCAL 


"APPLE, APPLE 11, H+ and Йе are 


“When using CP/M, the JEBED and J 
(HEDGE) Version 1.1 or мыйм. 


a APPLE* COMPATIBLE PRODUCTS 
Kay: asApopellorli* b=Apple Ñe 
Cooling Fon wiih Surge Protedtion + Key- (ab). See _ 39.95 
Switching Power Supply ' «Key (bh ssesooorccocsos D 39.95 
Mumeric/Aux. Keypad - 11 accessible functions * Kay: (bj... , $ 49.95 
12° Grean Monitor with Swivel Stand * Kay: (8, b and ke). .... $ 99.95 
Appia Keyboard and Case > Кау: (8). 5252252222254 D 99.95 
Volos Булава — Fega, User Hendy - Kay: (ab) 
SW" Haif-Height Diek Drive + Kay: (Ы... оен оно 9119.95 
Sw” HoN-Holgiri Diek Deve * Kay: (Mo). ce eror е» Ф 
SY" Full Height Disk Orire « ENIM ا‎ E 
Prometheus (тиит! Modem — 2 Cerda * Key: (ah). . 


GENERAL APPLICATION POWER SUPPLIES 
Power/Mate Corp. REGULATED POWER SUPPLY 


лй 105-125/210-2 @ 47-63H2 - Line regulation. * 0.05%» 3 mounting 
Ee ce. ume —— protection - UL recognized + CSA cerbied 

Part No. Siza (исән) Мни 
EMA5/68 wen fGV@25A @4elLea4We2eH Ziba $29.95 
EMAS/6C SVEGA / £V 54 SSL иаа а 2н dbs $38.55 


4-CHANNEL SWITCHING POWER SUPPLY 


* MICTODFOCIFESON, miny-compuied, тта, equipment 
trol applications + کد‎ 80+ 130VAC. 47-4404: - Duiput +5VDC # 5A, = 5VDC 
& 1А, * 12VDC @ ТА, 


` Load r Ay m * Overture pioet ope SY man pail 
* 10% + Size: ox TA"W xd: 16/16 - Wa Маон 1 


жона at RTT Е 


Shipping: Add 5% plus $1.50 Insurance 


Send stamped, 
self-addressed envelope 
fo receive a Quarterly 
Sales Fiyer — FREE! 

6/86 


MasterCard Jam 


Mail Order Electronica - Чон Зета 


re packages | 


f 
NEW: 54K/256K 


Ihe parsial jumper supplied, 
SLAG) wel attach to Ihe JESOO (BDovel | 


$119.85 | 


PRICE | 


aw process com | 
misa ade A ea -02w-RMippe 30mVp-p | 


California Residents: Add 6% or 642% Sales Tax 


IBM* COMPATIBLE 
ACCESSORIES 


83-KEY KEYBOARD 


- identical layoul аз original 19M PC Keyboard - Highty 
сава with райт rest - Complete wilh cable sod dat 


КВ8З....................$4995 
Build an IBM PC/XT" Compatible! 
IB -GAK J 
KB-B3 

IBM-FCC 

IERI-C use 

IBM-MCC 

IBM-PS 


FD558 
IB RE -B4 ON 
194-4 E 
Regular List $789.58 
IBM"-Special (na. tama above) . . $699.95 
Additional Add-Ons Available! 


IBM-20MBK гомо Hard Dish Drive. . . . $499.95 
ЮМ ig a registered redemark of ЙЫ Competers 


Universal NEw, 
Printer Buffer | 


эле 
de mm mad 


poner. Thora a 1) Serial № | 
Seriei. 2) Seriel to Parabel, 3 Paralel to Parallel 4} Рага 
lo Serial. Manual included. Sine: 9- t/TL x AWW x 17H 


UBUFFER-64K ... $199.95 
UBUFFER-256K . . $229.95 


FD55B тес 54 06 WHelght....... $799.95 
SAASS  Shugert 54°05 Height... . $139.95 
TM100-2 tendon къ” DS Ful-Heignt.... $139.95 


JMR 5%" DISK DRIVE EN ENCLOSURES | 
Complete with power supply 


Spec. Sheets — 30¢ each 
Prices Subject to Change 


Send $1.00 Postage for a 
FREE 
1986 JAMECO 
CATALOG 


©1986 Jameco Electronics 


1355 SHOREWAY ROAD, BELMONT, CA 94002 * PHONE ORDERS WELCOME 415- 592-8097 Telex: 176043 


Inquiry 170 


[UNE 1986 * BYTE 429 


-HARD DRIN 
da RIERS 3 


XT DRIVES = 
10MB 10MB 20MB 20MB | 


00 DRIVE ONLY SYSTEM DRIVE ONLY SYSTEM 
| (Ai Seagate, Miniscribe With Waat Dig Seagate or With West Dig 
" or Tokiko controller, drive, Microsclence controller, drive 
| С caties & Inst. proc. cables & Inst. proc. | 
$ 
үкү ®ү $353 qty L9 T о sides уе ] 


$259 ва. qty 1-9 


шй ©, 
AT DRIVES THe cm 


Prices include cables, rails and Inst. proc. |J Wi | pb rime fzo apay yes O 
you f F your f i 
20MB 40MB 44MB HE Dr S 
SEAGATE SEAGATE MINISCRIBE | stock weg? tential product б 
4026 "s S a al чаг 
40 ms access | GUARANTE 
Aleem op ED 
S539 ea $729 ea. $995 ea. | Any (tem paa ondor ai 
А Му 10 Quentity 1 
Quantity 10 $749 00. Qty 1-9 
$549 ea. qty 1-9 ‚чу 


АРЕ BACK-UPS 
40MB 60MB 60MB 


INTERNAL INTERNAL EXTERNAL 


5498 28. 5775 n $795 ea. 


Quantity 10 Quantily Фалину 1 
жил data cart bad РИА With data can. ална Rin dila сог ааа 
1519 ea qty 1.8 and conlratias and солли 


COMPONENTS 


'256K DRAMS set of 9-150ns . $36 
"BARK DRAMS set of 9-150ns.. . $9 
ИТОГ - ‚5128 


LAZER PRINTERS 


fe af | " 
кака сора opm. 16 yp Now in Stock EBERT. à A? K 9 RR 4» 6 9 8 > + $188 
жб ч TRAVELING SIDEKICK || ‘V205MHz ..............$11 


"№20 8MHz wOWok bon € 4 ^om *& ou ЖЕ . 513 


$38 "УЗО ЗМН:..............516 


ACCESSORIES 


-— „РС POWER SUPPLIES - 
z Watt, Degitat Switching "ТООМ He 300 baud t intemal $92 
"WEST, O10. 10025WX2 XT hard dh cort $138. "бам TEAM 103/2124 1200200 bandi 
- پوو‎ (IBM XT Compatible) — :20NIYE кору controler $40 S EM старане $168 
180 style 269 Hercules compatible monochrome graphics “ANCHOR ЕХ 0: 1200 baud et short $186 
I и саб cam [720X JAB} марда port A (ghi рео ' ANCHOR ШОНТЫ 2400 haud external 
yle ыМанәасе by MULTITECH $112 Hayes compalibie £348 
BOARD PRODUCTS —€— сое graphics cardi 1-2-3 
mone and СОА compatibles ET 
ا‎ m « com@at multi board (ЫЧ ‘TAXAN ES $53 Ultra Hi Fes color card 9244 MONITORS 
game cihical aap lo 394% RAMOHSK А *WARLTITECH E.G.A. card ПВМ mono. ССА ‘TATUNG MM1222A amber TTL $126 
PSPOOL) by MULTITECH 10% wal | $96 — and EGA compatte $289 ‘TATUNG CM136 Hi Fea RGA (640x200 — 5357 
“MULTITECH S764 short card (Oh wt ) $52 SIGMA EGA $9459 — PRINCETON HX-I2EE GA AGB 16405350) $519 


E ORDER LINES OPEN 7AM to 6 PM PS. T. 
> 0 2 373 [LL iss. St rc 
п Tw rior return au чал 8 emt 
ey, 1-8 0-8 6- 4 J | теше ie on orina condition watt ا‎ = and ай manuals 
erc . Some returns may levelve a restocking charge. We accept Cashier an 
Согоо checks, Mongy Orders, personel and company checks jproduct s^ 
(1-800-358-8881) 

al tere af ad placoment and subject lo vendor changes and prior salle at Mr 

" ol ad publication 
DWIDE AC E55 ic 


when check choars), VISA and Mastercard with no surcharge. All products 
EVERYBODY HATES US, BUT OUR CUSTOMERS! 


FLOPPY DRIVES 
a PANASONIC 1/2 Ht. PC compatibile $99 
- | * SANYO 1/2 Ht PC compatible $94 
e APPLE Il compatible. including cathe $98 


shipped UPS ground, unless specified otherwise (minimum shipping chargi 
$5140. exact charges spec liked at lime of order). All normal manufactures 
warranties apply. Membership clubs excluded. All itor priced and in glock 


MON-FRI 
OFFICE HOURS: 9AM to 5P 


800-528-3138 Orders Only 


S-100 DIV./696 CORP. 
14455 NORTH 79th ST. 
SCOTTSDALE, AZ 85260 


тм 602-991-7870 Customer Support 


IBM-PC compatibility mated to the new NEC V30 
microprocessor gives you 8006 CPU power al speeds 
of 4.77 and 7.16 MHz. On board you'll find 640K RAM, 
Hercules compatible mono graphics, clock/calendar 
and 5 lull size орноп siots - all standard equipment! 
Add tothis two 360K drives, an AT-typekayboard, TTL 
monitor and в one year warranty - well, you can see il 
makes sense to start buliding some EGANTY inio your 
business. 


Из Epson sous طش‎ Il... CALL 


Monitors апа Terminals 
TATUNG CM-1360 540x200 AGB, 13", G/A swiich. $395 


TATUNG MM-1222 HiRes 12" TTL (IBM)........... 109 
ZENITH ZVM-1240 Amber (IBM) .................. 155 
ZENITH ZVM-1220G or 1220A Fiat Screen ,......... 99 
LIBERTY Freedom Terminais............ suus. CALL 
LINK 125 Emulates WY -50 and others, HiRes 14" Grr Amb 
8 Scroll Rates, ІВМ Selectric К.В................... 419 
LINK PC-TERM Emultates WY-50, Tv1925 & More, 132 Col. 

IBM-AT КӘ, !deal for Multi-user ............ eee 449 


LINK 220 DEC Compatible, Amber, 6 pgs Memory, RS- 
423. 26 Lines, To 38.4K Baud, 38 Funci. Keys, More 459 


Hard Disk and Tape Subsystems 


PC-INBIDER/OUTSIDER, AT-INSIDER, Hard Disk Sertes 
for IBM. Boots trom Hard Disk, Formatted w/ Chi. & Chie, 
Hardware & P/S or PC Style Cabinet ...... CALL NOW! 


THIS MONTH'S SPECIAL 
BEME Hard Disk w/25ms access 85MB. Tape B/U $2765 


TECMAR QIC-50 External Tape ................. . 1449 
TECMAR QIC-60 Host 1/Е Card ...,...... ака serae 108 
TECMAR 40200 - 1 Slot Expansion with 10MB ,... 1395 
SMS OMTI 5510-7 Сол(гойег..............-....„ 195 
WANGTEK PC-36 60MB (nt. Tape w/ Ссі. Cable, S/W919 
MICROPOLIS 1325 85MB Drive / 25ms Access .... 1488 
QUANTUM Q-549 40MB Drive. 1 Year Warranty ... 1085 
DRIVE SYBSYSTEMS FOR COMPUPRO 

wilh Disk 3, CABINET, FAN, P/S, CABLES, elc. ....... 

-20MB Seagate зевевозаа стани фовафеотоаазеояве онаа 1115 

-40МЬ Ouanium Q-54D.... TREE een КИИ 


праФв»ев 


72Mb 1325...$2159 6085...2459 XT-1085 ______ 2350 
10MB TAPE Ini (Requires Concurrent DOS) ..... ,. 439 
10MB TAPE Ext. (Requires Concurrent DOS) ...... 549 
ALLOY IDXC8-100T 17.7 Ext. Tape (CPM-80/86) .. 1728 


PC and AT Extended Memory, etc. 


We carry the beat selection of Multiunction & Memory 
Cards for IBM-PC, XT, AT, portables and compatibies! 


INTEL Above Board PCMS 1010 - 64K to 2MB - Allows 
Lolus, Symphony, others to run above 640K. w/ FREE 
MicroSott Windowsl $229 
INTEL Above Goard-AT 126K to 4MB - Use all RAM 459 
STB RIO GRANDE 128K то 5MB .................. 289 
TECMAR CLOSE OUT! Save $$$1 1-800-528-3138 CALL 


PC Scientific and Industrial Cards 


INDUSTRIAL COMPUTER DESIGNS 
1018-РС 96TYL 1/0 Lines ............ eere. $448 
A/D 64-РС 64 Input.. 448 O/A 64-PC 64 Output.... $27 
PC Prototyping Board ........,........-. We oe ace a 


SCIENTIFIC SOLUTIONS! 
BASEBOARD (86 1/0 Lines); DADIO (D to A Conv.) 
IEEE-488 Board: LAGMASTER: MORE! 

Call Now for Lowest Pricel 


PC & AT Multi-user Cards 


ALLOY PC-PLUS 512K 10 IBM ..................- $395 
ALLOY PC-PLUS Package! 512K, Link PC-TERM 
Terminal, Cable . —— À 
RTNX SOFTWARE for PC/XTs (MSDOS 2.1) ...... 118 
ATNX SOFTWARE For АТ (MSDOS 3.1).......... 189 


! MULTITECH MT224AR Rack Mount .... 
1 MULTITECH MT224ER Rack Mount with E.D.C..... 


Modems 


т PROMETHEUS PROMODEM 1200-Hayes Compatible 
with Power Supply and Software . $275 


**t4945 th aateewrrvtees 


PROMODEM OPTIONS: 
Communications ВиНег.......................... 
512К RAM for Вишег, „п... неон 
Alpha Numeric Display..... — HÓA oa 
PROMETHEUS 1200G withoul Options .,.......... 189 


ase 


PROMETHEUS 2400 àó$btlat4é44$&94eeten)to9n9)hnkHétutzttust 385 


PROMETHEUS 12004 - Apple (1, 11+, Пе card w/ S/W265 
PROMETHEUS 300C - Apple lic Piggy Back ....... 129 


| PROMETHEUS 1200M - Stand Alone lor Macl...... 348 
| MULTITECH MT224EH MNP Error Correction. ..... 529 


MULTITECH MT212AR Rack Mount ............... 259 


U.S. ROBOTICS Aulo Dial 212А................... 
О.З. ROBOTICS PC/XT Modem with Telpac ........ 199 


| CTS 212AHC Hayes 1200 Compatible 159 
| CTS 224ADH Hayes 2400 Compatible pu 


pis: Access . 


wok b hb m oh y ow "ER eee wh mum 


Software 


We seli all well known brands ORDER CORRECTLY 
SOFTWARE IS NOT RETURNABLE! 
WORDSTAR PRO-PAC Closecull................. 9289 
NEW STAR NEWWORD 2 w/ MergePrint, WordPius spell 
check, WordStar Compatible 8 bit...$99 18 bil .... 129 
NEW STAR NEWWORD 3 for PC's. Spell checker, 
Indexing. Content Tables. Macro's, Shorthand ame 

Run other programs while in NewWord ............ 
BD SOFTWARE C Compiler 8” SSSD B bit .......... D 
ph FILE, REPORT, PLAN, ale. ........., 43% OFF LISTI 


Power Solution 


PC/XT Power Supply Up to 4 Drives ............... $89 
TRIPPLITE BC-425-FC 425 Watts, 15-20 Minutes... 398 
COMPUTER ACCESSORIES U-800 12-35 Minules.. 699 
SAFT SPS 400VA 400 Watt & Sine Wave ........-.. 475 
SAFT SPS 1000VA 1000 Watt & Sina Wave......... 998 


Floppy Disk Drives 


MITSUBISHI 2894 &”...... 5475 2896 1/2 ht B" ...,.. 5435 
MITSUBISHI MF501 ABTPI „аяФыФ+»+ эноо АЫФ Фани» 4 о! 95 
TEAC FD55GFV / IBM-AT GéTPI TREK GeK Te KReTeR RES 125 
TEAC FOSSFY SETPI..$115 FOSSBV 48 TPI seres 95 


Printers and Buffers 
BROTHER M-1509 180/45c ps, PAS, Wide w/trac . CALL 


SROTHER HR-35 36cps Оаівау, Wide Carriage. ... $729 
BROTHER HR-1S5XL 17cps Daisey, S or P.......... 359 
BROTHER HR-10 12cps Оаізву wilh Tractor ....... 228 


CALL 1-800-528-3138 Today for the BEST PRICE on 
EPSON - OKIDATA - CITIZEN 


HANZOM Butler 64K -255K S-§,5-P,.P-S,P-P *sus4*9948aAa* 265 


HANZON Add-on GAK Medul8....... esos IZIZISENI, 45 


BUCK$ BACK from XEROX! 


Its Rebate time and XEROX is passing oul the cash. 


Buy one ої these printers and get up to $800.00 back 


| Also the first month of your 1 Year Warranty includes f | 


On Site Service! You have to love adversily to Ignore 
Ihis deal. 


Xerox 
635 
BIG REBATES ON ALL XEROX PRINTERS! 
Xerox 025 Diablo ......$497 (esa $60 Rebate = 3447 | 
Dieblo 635 ............ 1049 less $100 Rebate = 940 | 
Disblo DS0-IF ....... 2159 ess $500 Rebate = 1859 
Diablo 34LQ............989 leas $100 Rebate = 889 | 
4045 Laser w/Copler..4995 less $400 Rebate = 4595 
Call 1-800-528-3138 Now and 
Pul Your € Sack 10 Work lor You. 


Neworting 


INTERCONTINENTAL MICRO SYS LANS-100 .... 6358 
С.М. LAN-PC wilhout RAM = Runs NOVELL ...... 349 


= cordata 


“мола 


ATD/ATP 


| е 80286 CPU @ Mrz 
е 1.2 MB Floppy Driva 
e HiRes Graphics (640x400) - 
e Serial/Paralle! Poris 

è 130 Watt P/S e 640K RAM — | 

ROM BIOS Compatible to Ihe IBM- AT. The 
CORDATA ATO/ATP runs virtually all software 
designed for today’s business environment 


Desktop Publishing 


DESKTOP 
[ PRINTSHOP 
aCreate professional 
M) looking newsletters, ad 
copy. documents, etc. 
with LASER accuracy. 
» B pages/min e 300x300 dols 
+ Auloleed « 38 lonis 
* Cable å Toner Includad 


Top your CORDATA systems ot with tha 
fastest CAD package on the market. 


FASTDRAFT 480 


е 640x480 Color Card + 80287-3 Co-Processor 
æ NEC Multisync ROB Monitor 


BULLETIN! Cordata Announces 
HUGE PRICE DROP 
Call 1-800-528-3138 for HOT DEALS! 


Computer Systems 


IMB-PC COMPATIBLES 
We carry a wida range of Desktop, Laptop & Ponrtabies 
designed 10 run the software that fuels Loday's business. 
ZENITH 148, 158, 171, AMAT ................... CALL 
SPERRY oo MEM qu RTT Фњъс 4+ 64 6 САЦ. 
XEROX 6064 АТТ 6300 Compatible .............. CALL 


(ompuPro" 


B18/C2 w/80286, 512K RAM, SPUZ-256, 40MB НО, 10M8 
Tape, 5" 986TP! (ру, CDOS 818/288, NewWord & 
Тое < -—TT-"-——- T 
SYSTEM 10 4 User, 8/16 bit, 40М8 HD, 10MB Taps, 
CCP/M 818, 1MB M-Driv/H, NewWord, SuperCalc2, 
HyperTy par, Field Companion Weite,Fridayt,etc. .. $5149 


Video / Graphics / CAD 


TATUNG SUPER RES PACKAGE! 
CM-1380 AGB (ЕСА) Monitor (640х350) w/ Dua! Scan 
Rais & EGA/Hercules compat, card w/ 256K!.. $845 


STB EGA Pius - TTL mono 4 HiRas RGB......... $371 
HOUSTON INSTRUMENT PLOTTERS 
DMP-41/42, Б1/52................++++»+я rarer CALL 
Cail Now - We Will Мо! Be Undersold 


S-100 Boards & Accessories 


If you bought balore calling 5-100 you paid too much! We 
stock COMPUPRO, CROMEMCO, DUAL, ICM, KONAN, 
MULLEN, PICKLES & TAOUT, INDUSTRIAL COMPUTER 
DESIGNS, TARBELL, VECTOR........................ 
Just a lw of THIS MONTH'S SPECIALS! 
COMPUPRO RAM 16 64K Бшїє.................„.. FBS 


COMPUPRO RAM 22 256K Siatic. ......... ——— 448 
| COMPUPRO PCN ideo Boerd А CDOS OMA Iv 719 
COMPUPRO CPU 286-BMHz А СООЗ 4.1...,...,. 1039 


COMPUPRO Interfacer-3....372 Intaríacer-A ....... 263 


| | COMPUPRO Disk-1A. nam ri 372 Disk-3 TOIT IPIMEITTIT 447 


COMPUPRO System Support 1.................... 263 
DUAL АІМ-12 A/D Input 12 Bit/32 Channel ........ 629 
INTERCONTINENT AL MICROSYSTEMS Master & Slave 
Boards 8 & 16 bit. IN STOCK. ............. CALL NOW 


MACROTECH MI-285 B0286/Z8D Dual Proc ,...... 9675 
MACROTECH MSR- 1MB DAAM. esmna EN A 825 
MACROTECH М5ЯЧІ 2MB CAAM....... hensen- 1059 


inquiry 301 for End-Users. Inquiry 302 for DEALERS ONLY. 


ROBOTICS — SCIENTIFIC BUS 
For IBM PC/XT/ATicompatibies, Apple ll... 


а ty B AMD Model Мыш Charest, OK egies It amp. ЫЗ 
e Posie Одоо A prepr airy mah, F4 (йш EÛ, aT. 
Ó—X ER RM 


Ped 
а " “л Вр, 


ТТА eee ma 


LAB а wach 
"M LII ^ in cha, 
Cal [v Gada ar Мос 
= LAS d) агра herde wed наге projects wh КРЫ РС. 229. 


Computer Continuum 
Th heap Rem белйш + Dae Cory DA ui, 
ГАЛ. ТЛ ava 


FLEXYDISKS 
Free headcleaner in each box. 54” only. 


s» s 8& ° BA. 
x» — 421, '1.18. 
Me $9 AQ. 247 a 


4s — 485. 180. 


In Stock — immediate Shipment. 
Add ae bral M each 
50 addon tional for СОП. shipments 


(201) 874-5050 


Inquiry 105 


S PROGRAMMER 


APROTEX 1000 
سی‎ ONLY 


mm. 
TEL" | $265.00 


EE Sc , COMPLETE WITH 
PERSONALITY 
MOOULE 


سل 
تچ 


117 AC POWER-RS-232 CONNECT 
-& BAUD RATES - HANDSHAKE TO HOST 
ME READ, WRITE, VERIFY & COFY 

complete with IBM-PC, ye ч or CPM 

ст Computer! Driver Program on Disc 

Programs the following 5 Volt 24 or 28 gm 

devices: 2716 series through 27512, 25xx senes, 

68764 plus others. Please Specify Personality 

Module deswed with order. Additional Personality 

Modules only $15.00 es. Full 1 your warranty. 


T AGRA гат 1 ROMS? SEDO А WRITE 
APROTEK 

1071 A AVENIDA АСАН Aul 
CAMARILLO СА 93010 «4 UG бнри USA 
Wo 1805г 987 2454 VISA ur MG. AUT 
Wir Acie" Gurli Selana & Lange Cup POs 


"ч PROMPT DELIVERY!!! 
JG SAME DAY SHIPPING (USUALLY) 


QUAMTITY Сей PRICT 5 TCI 


wi 
F 


б { 
SR 
$375 00 


v20 V3) 8 мнр 5 +750 


BD287.B 8 MR? 


ИЗМ PC ХТ Compan Podabte & Ps. np Vectra 


Ww 
ч 
> 
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a 
t 
Š 
ы, 
= 
x 
a 
т 
e 
Е 
pun 
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= 
ج‎ 
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2 
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û S88RSa8 2523 


8007.3 $135 00 


айа?-2 5185 00 
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— 
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MICROPROCESSOR UNLIMITED, INC. 


-(918) 267-4961 


me Pernara Ser سا اسا‎ 1986 
i» wem Fe apum 


жерЫ 


Kir i» MODA т 


WEDGE-PC OEM PRODUCTS 
PC-AT Compalibla $t695/one 
512k RAM, 1.2M disk drive, hard disk & floppy 
disk controller, monochrome card, 200W 
power, kayboard, enclosure. 
PC-XT compatible $695/ona 
256k RAM, one 340 disk driva, monochrome 
card, keyboard, 130W power, enclosura. 
1.2 MB Floppy disk controller card for XT $98 
Ру tested. Six month warranty. 
Mono monitor $908. Dealer call for qty price. 
WEDGE TECHNOLOGY INC. 
1190 Mt. Viaw-Alviso Rd., Sulta R 
Sunnyvale, CA 94089 (408) 734.9866 
Telex 3719075 EDGE UB 


Inquiry 366 


2 Mb EMS RAM / CLOCK 
FOR ІВМ PC/XT and COMPATIBLES 


WITH LIFETIME 
WARRANTY 


FEATURES — 
e берйк Letondiniels Miret 
Expaeded Messy Sperilicatians 


- The haê ? ЫҢ fopi Мич Саса eani ранам you Ee рл | 
Pime ariiraa aadi الس س‎ re i ee Ж 

m Use опаде Cudhery Panag СА шоев ath o pried r 

ла Uu de LA знай bay расте зоа {һе doth cy 
mip Weten düeun yon 4d aj cwUbE gg nip Cup dye gud tana 4e ора руд 


| Lai 
П ADDITIONAL FAORUCTS — s XY HARD DISK 


YPDRADE 
CLOCILCALENDAR CARO e SHORTSLODLTARCEER CARD FOR 
PAGS BLASTER (74 or 28 pn] . AT 

COMBO 1I CARD o 

2565Ж RAM CARD Ф 

512€ RAM CARD 9 

EXYERRBAL MARO DISK a 

1NTERMAL HARD MESK e 


4491 South Tamarac Park wey — Оф, Colorado 80237 
(303) 741-1778 — TOLL FREE 690/525-7Fet4 


inquiry 26 


AST SixpackPius [384 19. ......... 
Advantage (128 K) $ 
Advantage [1.5М)............... 
Advantage (ЗМ) ........ 5, $809 
Rampage (2M)..... MM. ^ 
E dee ТРА 

INTEL AboveA T S TENEO 

А-ы ————"‏ سا ل 
Gold Quadboard (384M) ........‏ 
LibertyAT Co DOE seers‏ 
Quadpo ГАТ. КЕКЕ Е ы‏ 

тестег М Maestro (2. 5M}... . 

HERCULES graphics board . 

Color Card 

HAYES Smarimodem 1200B.. 
Smartmodem 1200,............. 

Maynard Disk Controtier......... 
aec! Series. . 4 

ynStream Ta Dackuplrom. н 

WDFile Card (10 Тү? $ 

Tandon Diskard (20M) PEUT 
Set of 9 chips (б4)............. $ 
Set of 9 chips (256K) .. -— 
8087-3 


Qums 1424599 Teac. к 

Teac FOS56V (for AT) a: -= 
Coc 9409: $119 Tandon ...... 
Verbatim (Box of 10)....... .. $919 
Maxell (Вох ol 10 for AT).......... 


VLM Computer Electronics 
10 Park Place è Norrnstown, NJ 07980 
(201) 267-3268 e Visa, MC. Check or COD 


POWER DIRECTORY 


| * ONE MASTER SWITCH AND FIVE 


POWER ILLUMINATING SWITCHES. 


* CIRCUIT BREAEER. 


* ADD $16 FOR BUILT IN NOISE ARD 
SPIKE FILTER. 
$110 retail valus 


Postage Included 
Allow 4-6 weeks Delivery 
Washington residents add $4.00 


Band check or МЮ to: 
“el 9728 th Ave. HW 


SCEENA sus 
CENTER Seattle, WA 88117 
(808) 789-7446 TLE 215015 


Inquiry 306 


TIRS I5 THE MOST SOPHESTION TED 
PRINTER BUFFER - MULTIPLEXOR - SWITCH 


| WITH. ТЫС SEPARATE IMFUTI (SERIAL AMD PARALLEL] y 


MT, PARITY, XONJXOFPP, DTA, RTE 
CCOB-A-e4K. § т (е) DCU-B-MéK 3 TI" 
fT] Pese supply ndi мам cables ate пырей 
А WE WAVE THE MOST COMPLETE DATA CONVERTER 
UNIT GATS Rrra FERIAL ТО 
INCLUDES OTR RTS KON/NOP P. PARITY эм 
pou $ юр 
[| Power repply and cobbles HOT orisinil 


[ES serial parallel 
— ЖР ج‎ 


U bi-directional converter 


— түүт 
этү TS dà : 
PETER ATTEN 


[11567-8818 TLX 341145 


OUJPPLY 


ORGANIZATION INC. 


The SANYO complete 
word processing system 


The alternative for WANG, Xerox or 
any dedicated word processing 
system. 

At Micro Supply Organization we 
offer the lowest prices on Sanyo 
computers and software. With 
prices like these you can afford the 
convenience of owning and 
operating more than one computer. 
We also offer the User Support 
Hotline for questions concerning 
your computer or about software 
availability. Whether you need one 
or a dozen computers, Micro Supply 
Organization is the place to get 
them! 

The MBC 1160 Accounting Software 
We carry a complete line of ADS 
accounting business software. Buy 
G/L, AIR, AJP, Inventory and receive 
the Payroll module FREE. The 
current retail price is $398. per 
module. Now from MSO you pay 
only $99 per module. All fiva $299. 


20 meg interna! hard drive 
sub-system for SANYO MBC 1150, 


1160 & 1250. 
3649 


COMPAT Disk Utility now avallable. 


USER SUPPORT 
HOT LINE 


805/393-2247 


All ayslems carry full 90 day warranty. 


CASH PRICE ONLY 


Check in advance, Add 3% for VISA/MC. Shipping 
E handling chargea will be added 1o each order. 


For our catalog wlth complete details and 


prices, send $2.00 to: 


Micro Supply т inc. 
4909 Stockdale Hwy. F 
Bakerslield. CA 93309 


15% Restocking on Raturmed Orders 


Inquiry 222 


alternative. 


Get more for your 
money! 


QS SANYO Ы 
MBC 1160 


ии 


Including this FREE software: 


e Wordstar • Spellstar 
e Mailmerge * Calcstar „зь... 


e Infostar * BASIC " 480 ii ? чу ээ ж. ец 


8-Bit Integrated Computer 

with 646KB Formatted Mini 

Floppy Disk Capacity - 

e» Z-BOA CPU with no-wait mode and کت‎ 


large 54KB RAM/4KB ROM 
memory capacity lor last 
executon 

е CPIM operaling eystem with etilar, 
assembler and all standard ulililbes 

e» Мо-діаге amber monitor display 
scraen for gasy viewing 

æ BO-characler x 25-Hna y ЧР 256 
characters in 8 x 12-001 malrix 
celis 

e Two internal double-sided. double- 
density. double-track 5'^'* shm- 
typa min юру disk dowes wilh 


640KB lormatiad capacity 

» interlaces for ona Centronics 
printar and one RS-232C рен! 

» Optional interlace for hard disk 
drive snd lor external 8" floppy 
disk drive 


LEGEND 880 or SANYO PR 5000 


Dot Matrix Printer 


» 80 chariline or dot-(mage graphics 

» Centronics paraltel — 

» Tractors or Friction f 

» Pica, elite, condensed ог proportional 
e Epson 


includes printer cable & full warranty 


Letter quality Dalsy Wheel Printer 


* Letter-quality printer with 96-character 
daisy wheal printing element. 

e Accepts nm up 10 13 inches in width, 

a 14 cps bidirectional Pine oi 

* 10, 12 and 15 cpi printing pitches. 

» Centronics parallel inl A 

e Optional form tractor. 

Includes peinter cable å full warranty. 


This complete package Computer | 
lists for $3194.00 & Printer $ © 
ONLY | 


JUNE 1986 * BYTE 433 


ЫЕ. ж 


1 


1200 BAUD MODEM 


ro Hayes compatible, 1200 baud Smart-Card. including 

inteligent 1200 baud modems software for your IBM PC 

with features found on the compatible; or our best selling INTERNAL 
expensive name brand modems. Jade 1200 baud external modem OR 

Also, a one year factory warranty for any computer with a serial AS- EXTERNAL 
from a reliable U.S. manufacturer. 232C port We guarantee your 


JADE XPC KPC-AT 


e 640K of RAM 
+ 6 MHz 80286 


e 4.77 MHz 8088 

e 7 MHz turbo mode » 8 MHz turbo mode 

e 135 watl power supply e 200 watt power supply 
e 1.2 MB disk drive 


e 360K disk drive 
e Floppy disk controller e Floppy/hard disk controller 


MANNESMANN TALLY PIXY 3 


3-PEN PLOTTER 


$ | go LIST PRICE 5799 
YOU SAVE OVER *600! 


or 


4 


P 
‚27 


» 5151-style keyboard e AT-style keyboard 
e 8 expansion slots e 8 expansion slots Limited Quantity 
s PC-style case e AT-slyle case 


We're probably making a mistake selling | $ T ف‎ plotting 
this high speed plotter for only "198. | < 8 colors available 


e 90 day warranty 


$788 


» 90 day warranty 


$1988 


They are easily worth at least 5500 more. | „ Serial interface 
Compare the features to plotters costing | «Full graphics + built-in fonts 


OPTION #1 OPTION 32 OPTION # 3 S2000 or more. i 
Two disk drives 20 MB hard disk 20 MB hard disk e 8'4 x 11 paper or transparencies 
Mono graphics card Mono graphics card Color graphics card LIST 


В extra waler base pens sD 
4 extra oil base pens 530 
100 sheets 814 x 11 paper 9 
50 sheets 64 x 11 transparencies _. = LS 8 
Plotter software for IBM PO 1 0 "195 


Parallel printer port 
Arndek 310A monitor 


XPC XPC-AT 


|1188 52488 


Parallel printer port 
PGS MAX-12E monitor 


XPC XPC-AT 


$1588 2888 


Parallel printer port 
Magnavox hi-res color monitor 


ХРС ХРС-АТ 


$1788 53088 


Why pay *1149 for а С. Itoh 


ISTARWRITER F-10 


$ ü 5 120 cps, friction and Sp | | when our 40 cps letter quality daisywheel 
adjustable tractor >, from the same manufacturer is onty as 
feed with graphics low as 


$y ||sa9995 zo ( 
GEMINI 15X j ү 5 or miat Bi-directional deluxe Iractar — :249 +14985 


528995 | Automatic cul sheet еедет__ задо — *199*5 


15" wide camage — Limited quantity | Each—*499 | 2 to 5—*429 “StarWriter s a Trademark of C. Itoh Degual Products, Inc. 


RD DISK SYSTEM 


FOR YOUR 
IBM PC 


$30995 


Compite with controler cand, data cable, and 
mounting hardware, totally PC/XT com- 
patible. 


10 MB Internal КН 
20 MB Internal ¥, High 


HA 


| ^ 


POWER/SURG 
| STRIPS (EE 


6 Socket. UL Listed, U.S. Made 
Power/Surge Strip 


List Price *49 З ү 895 


6 Button, Under-Monitor, Swivel 
Power/Surge Control Center 


List Price 5129 57995 


LIST JARE 


30680 399.95 
33550 489 эз 


ISO-BAR 
These industrial quabty ISO-BAR's contain surge 
suppression circuitry and built-in nosse filters plus 
a 15 amp circuil breaker. 


80 COLUMN 


PC PRINTER 


CALL FOR DETAILS! 
FREE Software W/MOUSE 


LEST 
Microsoti Mouse w Paintbrush _*199 
PC Mouse w/PC Painl Plus _ 195 


‘High Speed APU Chips 


0087-3__ «OE CGS 
8087-2 CS NEC V-20 ___ 24% 


AST Boards On Sale! 


AST Six Pak Pius 64K 

AST Six Pak Plus 3844 

AST Rampage 256K 

AST Rampege 2 MB $1995 

AST Advantage-AT 128% 3595 
| AST Adwvaninge-AT 3 MB |... *4145 


6 Socket, 1 Fitter IS0-BAR ча маз 
$ 4 Socket, 2 Fiter #SO-B4R_ "659 595% 
B8 Socket, 4 Filter ISO-HAR.  . 99 %69% 
200 Watt Standby Power Supply 359  '269** 
425 Watt Standby Power Supply S33 1449. 


MICROFAZER Buffers 
Expandable lo 64K [Parallel model to 512K) 


BK Parallel in/Paralled ou 3169  *139.5 
64K Parallel in/Paralel out 3225 164.5 
128K Parallel in/Parallel out 445 7269.5 
512K Parallel in/Paralkel aut 
| Your choice: serial inssenal out; parallel in‘serial 
сай; serial in/parallet out. 
8K —?7*199 9685 


TALLTREE 


"139.15 
139.55 


64K 60) *199." 


JRAM 3-AT 


JADE COMPUTER 


4901 W. Ro rans Ave We accept cash. checks, credit cards or purchase orders from quaidied fems and instiytions Minimum 
à Sec . Box 5046 prepaid order $15.00. Calitomia resadems 200 64% tax Prices & mnvallability subject to change will out notice. 


Hawthorne, CA 90251-5046 


New HAYES 24008 Internal 


879 s99" 


Shipping & handling charges ма UPS Ground БОЛЬ LIPS Aur 51.0090. Minium charge $3.00. 


360K DISK DRIVE || 20 MEGABYTE 


HARD- $599 


CARD 


e Uses only one slot 

e 21.3 MB formatted capacity 

e Low power - only 11 watts 

e Installs in just minutes 

s Works w/standard power supply 


IBM PC, XT 
Of 
Compatible 


TANDON 100-2, 0S, DD 
TEAC SSB, DS, DD 


Printers — 135/150 Watt Power Supply 
EPSON FX-85 OKIDATA | 135 Watt Power Supply 199 ҹәм 
| 150 Watt Power Supply 3240 99,35 


EPSON FX-286 
EPSON LQ-800 
EPSON LQ-1000 C. ITOH 
EPSON LX-80 DIABLO 


PRICED TOO LOW TO PUBLISH! 
Calt us for our best price. 


TOSHIBA 
CITIZEN 


Apple Accessories - 


lic *5 High Disk Drive 

Пе 4% High Disk Orire 

ile, Il+ Disk Drive Full HELE 

Пе 64K, 80 Column Card.  — 

Grappler Printer Card 

(1 18K RAM Card 1 *98 

M+, Пе Printer Card & Cable _ "108 
| E+, Пе Cooling Fan —— *98 


LIST JADE 
New 24008 Card w/Smartcom pee INTEL Above Board 
HAYES Smarimodem 2400 — 7:899 62905 | GAK PC expands lo 2MB 12995 
HAYES Smartmodem 1200 699 +38935 | 2MB PC Above Board wgs 
HAYES 12008 wo Smartcom II 539 +33935 | 128K AT expands 1o 4MB saeg 
HAYES 1200B for IBM РС — — 599 +35935 | 4 MB AT Above Board "reges 


Multifunction Card ІВМ Video Boards 


Up to 384K, parallel printer port, RS-232 serial | LIST JADE 
port, game port, clock/calendar, RAM disk/prinler | Hercules Color Graphics $245 “189.95 
butter software package. JADE Color Graphics 1 199 )99, 35 

UST JADE | Hercules Monochrome Graphics 5499 +3395 
GK JADE ? Pak Pius $239 "129.5 | JADE Monochrome Graphics __ 299 125.5 
384K JADE 7 Pak Plus “649 5199.95 405 .ا‎ 


JADE EGA+ Card 


Continental U.S.A. 
(800)421-5500 
Inside Calilornia 
(800)262-1710 
Los Angeles Area 
(213)973-7707 


игш PLACE 


с ORDERS 
TOLL 
FREE! 


| Printer (Data) switch $45.00 


Distributors, Dealers welcome 


Cable 
Walled. айра LiL галар 642 and up 


30 Day Money Back Guarantee 
Tecra Momma vac mái $1 90 


TT Sa 
1476 POPPY WAY, CUPERTINO, СА 95014 
(409) 894-0875 


Inquiry 168 


If you paid more for Chips, 
you didn't buy them at: 


MicroTech 


(206) 364-2209, 8 - 6 Mon.-Sat. 
P.O.Box 75673, Seattle, WA 98125 


RAMS 


150 ns 
120 ns 
150 ns 
12D ns 
150 ns 


EPROMS 


Mo he 
ARERR 


Bs yews 
Y Baek 


Inquiry 228 


NEW EPROM PROGRAMMER 
EPROM-I ..............$495 


* Programs all 28-Pin, 5-Volt EPROMs and 
EEPROMs 

° Perlect for enginaering workstations, field 
service and smal! production runs. 

* Simple keyboard and display for sland alone 
duplication. 

* Interface lo your computer via an RS232C port. 

* PC control software included at no exira charge. 


TO ORDER PHONE: 
800-325-8028 Outside California 
916-885-7262 Inside California 
Visa and eee accepted 


INTERNATIONA 
Jo | MICROSYSTEMS 11554 C Avenue 


INCORPORATED Auburn, CA 95603 


Inquiry 164 


NEW — ZIPCALG 


FoR TURBO PASCAL™ 


INSTANT TEXT DISPLAY - the Pascal "wrie" 
ro takes several seconds to fli (he screen 
with (ех. ZIPCALC doge К in tees than 1/10 sec. 
Instant windowing capability is also included. 
ULTRA FAST NUMBER OSPLAY - 
ZIPCALC removes the real number time barrier 
with а 32-bil Long — يي‎ data type that converts 
to a string 7 limes las! 
HIGH SPEED COMPUTATION + the Long 
hieer в ideal for many financial and olher 
applications wih ka батас Increase Іл 
computation speed. ZIPCALC provides a lull set 
& procedures for Long Inieger алеі, са, 
compares, conversions to other data types, and 
full string conversions. ZIPCALC has the power 
of a 32-bit processor in Pascal callable form. 
EASY TO LEARN - EASY TO USE - 
ZIPCALC  consisis of 35 highly oplimized 
roulines, most assembler coded, a tutorial Users 
Guide, programmed damos, and many examples. 
18M PC & TRUE COMPATIBLES 
$45 Includes N.Y. sales lax & shipping alim ФӘ 


DYNG MU 1045-B Gravel Road 
Webster, N.Y. 14580 

MIC RO-DAIA SYSTEMS INC (716) 671-5865 

Turbo Pascal в a trademark of Borland Int. Inc. 


Inquiry 122 


TELECOMP 


A Complete System, PC/XT 
Compatible, K $685 


ADD-ON & ACCESSORY 


5151 Style Keyboard TET Tu EO $75 
AT Styla Keyboard ........ NE DI HA $75 
384K Mubifunction eee 
Golodtraphic/Printer ... ........... $83 
135W PS . $ 
Floppy Drive Controller ....... 

Parallel Printer Cable.......... 

XT Type Case ..,...,....... 

AT Type Саза............... = па 
Seagate 2254 WD ................ 
Taxan 62 ben ^ 


* Ф $435 

r E .$195 

Samsun ee eee, € 
Special Price For Dealer 

System Turbo 4 Layers/xt ....... ,.,9$925 

(BM is 2 registered edemak of 
imernatona! Bosiess Machirud Corporation 
9282 Bolsa Ave., 
Westminster, CA 92683 
(714) 894-8954 Telex. 3719632-CHTRADE 


Inquiry 345 


20 Mag Hard Disk Kit—$435" 
Includes Half Height 20MB Hard Disk with 
controller and cables, 1 year warranty. 


Turbo Plus Motherboard 
м/0к—82 15° 


B 5 of 8 MHz switchable without powerdown, 


runs 3 times faster than PC/XT in B MHz 


PC/XT COMPATIBLE PARTS 
JUMBO-840 (4.77 MHz) 

Motherboard wK $125.00 
АТ1 Meg Motherboard wk $745.00 
Mono/Graphic Card w Prinler Port $ 85.00 
Color Card with Printer Port $ 85.00 
EGA Color Card $275.00 
RAMBANK Memory Expansion 

Сага мк $215.00 
internal Modem (1200 baud) $165.00 
Mitsubishi 360K Floppy Disk Drive $115.00 


g Irwin Tape Orive (10 Meg) $395.00 


LUCKY COMPUTERS 
(214) 680-6110 


| 2011 Brandeis, Richardson, TX 75081 


inquiry 197 


To be merely compatible 
isn't enough... 
Be the best! 


Manufacturer directly offer : 
OEM, VAR, Dealer 


* 5 VLSI chips sel 
more reliable than IBM РСЈАТ 

* G8, 6610 MHz software swilch 

* 7 DMA channel 

* Expandable to IME memory on board 

* System clociucalendar with CMOS RAM 
buffer and battery backup 

* Fully AT compatible 

Wisetek International Co. 

469 Valley Way 

Milpitas, CA 95035 

Tel : (408) 263-1237 


Inquiry 378 


I.C.s and Peripherals 
х вак / 120K / 256K D-RAMs 


& 155W Power Supply for IBM/PC & XTE425.00 
27489, 87256, 611 
* 28738, BB, 4484, 8, 


WARRANTY ANIC s are guaranteed for {BO days hom Ihe «voice 
dale on defective dems Vie vill replace тет free ol nans 


jÎ Advanced Technology Products, Corp. 


PO. Bax 2205 / 11141 Georgia Ave., Savar Spring, MD 20902 
301-933-3523 


Cel us ior 


| | өе OEMS AND DEALERS ARE INVITED «sss 


Inquiry 11 


[Ramjet 256K 


Print Buffer 


P'amyer “Sar Кач 
F 


FREES YOUR COMPUTER UP FAST 
FULL 256K BYTES OF BUFFER SPACE 
FAST DATA RATE - UP TO 7000 CPS 
WILL PAUSE FOR INDIVIDUAL PAGES 
MUCH LESS EXPENSIVE THAN OTHERS 
ALL FOR ONLY $269.00 

The RAMJET 256K Print Buffer is available in ether 


ons rs available. For more information or lo order 


| the RAMJET 256K Print Buffer. 


| CALL (206) 236-2983 


Omnitronix, Inc 
P.O. Box 43- КЕЕ а М/А 98040 


Inquiry 244 


TL Our 1986 Catalog is 


| p)roducts - HOT - off the press! 
[ nternational 714/898-0840 ~; pM 
Telex: 887841 XORDATA HTBH Fax: 714/897-3363 Dealers! Check our 


> 15392 Assembly Lane, Unit A* Huntington Beach, CA 92649 4 Profitable Discount 
LOOK phais 5 Complete Systems Pricing! 


Tre реге» meque ina bE sv Stem njapa 
^ "uses fhe DAME сатра неу bul r1 Wi 
eater pest PC сутти! Tha monat bGeatires 
Геи ресі arapen esae Sales dap ta 3 itx 
Jeep erad. алы) fron Inani meant AC sutil 
mit rear mount 135. aab moar Supply АКы! 
rakes ades Huet of Fie Seryer qnt 

ri Mull ser ooo parat tte! 


The н ре а e a 
640K memory on De motherboard ated {our 
eupornmpor sols the stand-alone gysiem is 
ао огом Ку veru iiond in a сады Кг 
emaonmont It can be upgraded to the 
TURBO two speed motherboard and you 
can ao aci up to 2 sera A 2 paraliel ports 
or any IBM compabble expansion cand А 
perfect word orocesaetg dala Smiry $y 


24 Add-On Cards 


Hard Disk Controller 384K Mui- паар 


Treg & fruity bho all'ordine portable and we В 
бин d bo your specification Need п 20 
meg hard msk and 20 mog tapy with G40K 
Memory i your portable? No probem! The 
XPC Compact comes standard wih a Р” 
amber TTL morior 135 watt PS 255K 
me bic 360K diet Вал) Time 
Clock Calendar w battery Back-up serui amd 
pirala ports and our FURBO Molheiboard 


Tres SHAMAN syste та as страі н» wim 
IGM ast can be Featuring a 4 ayer mother 
board B sky eapansaw up fo 630K 
memory on Hue motherboard. ang ine 6 67 
MHz FURBO mode Ако incor DOS 31 

[ кемин 135 walt powo Supply TTL 720 и 
34 B resolution video card green or amity 
monio seal à nasal ports feal Tin 
Clock ang soliware 


The MAT n out mos vor abûr ard piai 
syam Ивл Imes 80256 proceasor the 
Syl rund at Û and В MHZ mèh a (rue 
Y6-Du dates bus. Comes standard th û J 
meg Аке On board 2 parallel A one soia 
part mowia tunhoend DOS 31 two 
thegh DS DD t 2 meg Roope 


| 


Amsterdam ll 020-45-26-50 
2 MB Expansion Board 


Germany Bl 
4 Meg Token Ring 


| 
Tree Westom Opisi солиод nancies і of 2 rivers, 5 


io 340 pen oco 
ч ie Fanlitas DOS 2 1 & 3 1 compatibéty. and 51-506 


Cannect your ног адна 10 an {бил игы d Megane 
(BM ioken ring system or baks igh your gan ILEE BO? $ 
siyndard bylem Foe kewl pose cost for 

100^, hS y Handa compatnibáddy 


PROM Laser 


А Mum- función board lasing Paral Port Serm Port 
Gurren Port. Real Тепе Cloth Calendar with Battery 

| Bach-up Expend ta AD4K al Cables, Frm Spacer and 
| ВАМ thet Sofware, and Manusts 


Features Floppy Controller: Parallel Port Serrit Pow 
горінні 2m Sera} Game Port Aen Tar 

Clock Calendar «ih Battery Back up ВАМА Prrd- 
Spook = cables А таги 


Ми-арәеы algonihmes will bah 2715, 2732 27324. 
2764 Hn 52 sec}. 27128. 27248 EPROMS under my. 
were control ut m your PC. Zero Force teiarbhon 
Sockets Software. ard Morel 


Tros nie Мачете Doptad combo board wilh ots I spared 
Yoh? Tec hinogkqa Ad pon упмз а hela trans tare 505 
бутыг Fen oe ease ИТЕ) oar us Base AT Auns 
pajn АМО, and $2 meg opg; Ok eee s 


Support two rtis of гадас and text m composite 
monochrome or BGB color Low resobibon 320 а 200 
гани gh rescluion 640 x 200 puei 


ngland B 


Motherboards 
ХАТ TURBO  XT-SBC 


ET 
TEES ш 


Tre AT]e. cai aet s any 37 3 56 5* à 15^ yel t 
aa PP a туле YT compatale morae талеп 
алва a SA cheng рас? suppl, Prom panei 
Lut Ow for у ai Peng! Honpy or nad diss 


Du X9€.XT сапе has an B sic? баса piret 
with Кста! cul outs ісе two 95.212 | О ports 
Кей ез muni Mm) fF yp 1o "aur Pat heap 


Power Supplys 
XT 135 watt XT 150 watt 


Ths Keybaanf 15 iard BATENT әл} qt 
ol our X AT systems but the Inygul is so wank 
‘hed were attenng пето. 


AAA AAA AV 
КОИ P 


Our vobime purctiaseg o! these IBM style 
wks. aliene «rS L0 owes ihe реке once diam 


5051 = АГА 


Now а Daly secte urit at an ah hoe chalks 


| € wetuspét tan 
ө Wisepet Fan s Hi буйи! 150 жа 

v Sade АС пеніс * 4 DC comneciors 

e RDVISA -5V БА e + SVISA - 5y 5A 

= + FA 2A = ТОБА 9 „12ү БА - $2. OA 


AT 200 watt XTC 135 


f “9 
ivf 
т 200 fait power в Fes Mount 
@ Eaternce AC sell bh и Rea On Oli samm 


» ATC Calondas o 4 FF 6S SHH? cct 
s 6 á B MHE Clock + Sarad & Pal alet 

н ا“‎ * 4-и РСВ demgn 
e nul 80258 Ф 


ATC Calendar 
XPC TURBO "XPC-XT 


Memtek 
Miniscribe 


Panasonic ш 
Seagate 
TEAC 
Tulin 


Cassette Training Int/Ext Modems 


ФД ТУВЕ Mu е startad 4 77 MH? 


Ф 1 рт PCBs m ә арла GAOR memor, The гим chic tor an esterna icon Catene|' 


Ф on нараве € Û shal сарап в DC dower conn а brita М Quiet Add-on a hopp, hagr foh up ct up do 33 mng ut 
wort tage Meee, 9 unga аан GPL э *5V20A -hr 5à — 8 -5y 15A - У 54 hard 258 (NF tech: Seeing prave suppr 5 te Featunes à 1O key numeric pad В à 
еч 4H 2 proa e ADAT sccert domi а 124.7 TA —-12U دة‎ «I2V 4A = 12V 54 ni legeg separale сша pad 


3 Sub-Systems 


І Tig full зум сн! 


ey, min "cen i 
В ‘with tudor "Deght Hard 
E Ores nade tor two Hand 


a FCC agipioved fo direct ^ Roma me popular 

AJ 11 conne chon uptime abii. 
+ Phone Cable А Power Supply 
Finaily a price breakthrough on а Hares Compal bec asinus 
300 12700 baud mode. LAS i r m—— 


pu її! ОШ 
 -—— 


Crepe iron qwe * ‚окум dug ‘he ebinght. or ' ек 
анна ч N 
oftware and manusis 


‘ermal s se Cassete Tana concept? Озу (піт tre 
Aada Paring le coin Ie aidcamiago ot class oom and 
sri Jue hg rhage Pepe, 

Thr Method One arden track ФОЕ n leche аа: Р] 
Ihe pogam mtu: Hie second [rack фтида thee рур 
ry tenet Fre роті s Computer АГ бегин intervals 
Ihe tape pauses aubarmnadic ally fo allow Ive Shier niyar Ji 
"prt wren o orton hot accuracy ty ce MITS CORD 


7. gH s Ы 
* Q-Modem soltwawe included 
Also runs X COM salranre Млүек C OITETRITHE 11 O08 
© All cábáe6 Силе solar 
We nchaded mesy ЫТ vau would wan] n à moder cand 
Wa FOC reg aiored Aw dieci coenectan ta your modular 
phone pac wi he {O пее 


Gre wily Ip stay aheng ol the competton c, Dy ing a Moll: 
User ch Netart system contapgaiabon Ire Mero Producta 
inlarnalianal Choose Hi speed RS 212 KOR-MET 
SOLE ar Tourn Ang Data iranske rales un io 4 mpgabyres 
зел} Cl bs oblared 


inquiry 221 IUNE 1986 * BY TE 437 


PC Compatible 
| CASH DRAWERS 


M-S CASH DRAWER 


| 10711 Flower St., Stanton, CA 90680 


(800) 544-1749 


| In California call: 


inquiry 232 


51/4’ FLOPPY 
MOTORS 


Now Buehler OEM replace- 
ment spindle motors for all 
major 54-inch, full-height 
floppy disk drives are 
available for fast delivery. 
Built to exact OEM size, per- 
formance and quality stan- 
dards. Pulleys included. 


For details and prices, 
contact: 


Buehler Services, Inc. 
PO. Bax A, Hwy 70-E 
Kinston, NC 28501 
Phone: 919/522-4300 


The ALL NEW 


SIBEC I 


ә B052AH BASIC V1.1 CPU 

в jSBX" expansion connectors 
= Prototyping area 

= Five 8 bit input/output ports 
= PROM programmer 

е Expansion connectors 


CALL TODAY 603/469-3232 


$285 


h! Binary Technol , Inc. 
MAM ST.» Р.О. ОХ 47 - MERIDEN, HH 0377% 
аке? 


"И [а reece Ый tie ibi Сарранын 


Inquiry 405 


Goni Qoscerrs 


4333 66th ST. N. NEW! 
ST. PETERSBURG 
FL 33709 USA 


"INTERSOL" 


Ever had a bad experience wilh Business 
software? Irritating isn't it? We thought so too, 
80 we designed INTERSOL! Fully-Integrated, 
12 modules, very easy to use, you can buy Й 
and have it CUSTOMIZED for your needs! 
FEATURES: A/R-A/P-G/L-PURCHS-INVOICE- 
SALES-REPORTS-FIN STSTAXES-PAYROLL- 
DAILY REPORTS. 


AVAILABLE “WITH SOURCE CODES"! You 
customize it, or we willl SAVE HUNDREDS 
OF DOLLARS! Get it ALL with "INTERSOL", 
the fully-integrated solution. 
INTERSOL 
INTERSOL... 

add $300 SH  VISA-MC-C 

(813) 545-1996 


- ETHER GRAMDÉ АЁ LOW AS $54 
BULK DISKETTES- QUANTITIES 
OF 500 with TYVEK SLEEVES 


RIBBONS (1 Brands) 
EPSON МХ 70/80 $4.20 
Prices based on quantities of 48 


ею 800-222-0490 2 


CO} 201-462-7628 In М. J. Е 


z Р.О. Box 71 
МЕСО EO Porno зв 


Ariy 

BEH 

titty 
B ESTATIC AAMS 
SHALP-45 Tr 


15358 чу m City of industry. СА 91748 
Phone: 819-369-2658 (Mon-Fn = B 51 


ORDER TOLL FREE 
(800) 892-8889 « (800) 882-8181 


Блер) А Handi UPS Gmona 3 СО FS Ae 37 00 luedes 1g 
ALL MERCHANDISE 15 RO GUARANTEED 


Inquiry 160 


CHANGING SYSTEMS? 
What Happens to Your Data? 
Daes JUST Media Conversion 

Solve Incompatihilities? 


WHAT IF... 
everything is changing, inctuding your software, 


| hardware, operating systems and media? What 


happens to your spreadsheet data and formulas, 


| database structures and/or word processing 


documents and codes? 


| What da you do, and what is the cost? 


Ws Make Incompatible Data Compatible! | 
The source can be malnirames, minis, micros, 
dedicated word processors or typesetters. 
ADAPSO member. 


Compullata Transistors, tec. 213-162-6222 
6565 Sunset ВІ, #301 Hollywood, СА 90028 


Remains in place during keyboard use. Prevents 
damage from liquid spills, dust, ashes, etc. Fits 
like a second skin, excellent feel. Avallable for: 
IBM-PC, AT, Apple (all), Compaq. Model 100, 
NEC 8201, C64, Zenith 150, DEC, Kaypro, 
KB5151, AT&T 6300, WYSE 50 and many 
others, Send $29.95, check, M.O., Visa & MC 
include exp. date. Specify computer type. Dealer 
inquiries invited. Free brochure ачай, 
Merritt Computer Products, Inc. 
2925 LBJ Fwy. *180 / Dallas, Texas 75234 
(214) 339-0753 


Inquiry 215 


COLOR 


VT220 $150: 


*plus your 
PC, ir, XT, AT or compatible 


ZSTEMpc-VT220 Smart Termina! Emulator 
132-col by модот - no addit hardware 
Double High Double Wide Characters 
Full VT100 line graphics. Smooth scrolling 
2ueay Не Iranstars inci. XMODEM and KERMIT 
Full keyboard solikeye/ MACROS 
Cale rales to 38 АКВ. High Throughput 
Colod graphics, monochrome & EGA support 
internalional Font Suppor > OOS Access 
{SO and altr inia mapped color 
ZETEMpc-VT220 $160. 4010/4014 Option $99 
ZSTEMpe-VT100 — Choice of ihe U.S. Axforce 
30 day money back guaraniea МСЛЛЗА 


KEA SYSTEMS LTD. 
#412 - 2150 W. Broacheay 
Vancouver, B.C. CANADA YOK 419 
Support (604) 732-7411 
TELEX 04-3523848 VCR 


Order Toll Free (800) 663-8702 


rst 


THE LATEST IN PC ENHANCEMENT PRODUCTS 
ENHANCED GRAPHICS ADAPTOR — $295.00 


100% IBM COMPATIBLE—PASSES IBM EGA DIAGNOSTICS 
Ф 
* COMPATIBLE WITH IBM ЕСА, COLOR GRAPHICS ADAPTOR 
AND MONOCHROME ADAPTOR 
* DISPLAYS 16 COLORS OUT OF 64 COLORS 
• COMES WITH 256K OF VIDEO RAM 


« DUAL SCANNING FREQUENCIES—WORKS WITH pom „. [ 
STANDARD OR EGA TYPE RGB MONITORS — 


* LIGHT PEN INTERFACE 


EXTENDED MEMORY CARD $199. Уо 


UP TO 2 MEGABYTES OF LOTUS/INTEL COMPATIBLE MEMORY 


« CONFORMS TO LOTUS’ INTEL EXTENDED MEMORY 
SPECIFICATIONS (EMS) 


* SHIPPED WITH ZERO K RAM, USER EXPANDABLE TO 2 
MEGABYTES 


« USES 64K OR 256K DYNAMIC RAMS 

« USE AS EXTENDED (EMS) OR CONVENTIONAL MEMORY. 
RAMDISK OR SPOOLER 

« SOFTWARE INCLUDES EMS DEVICE DRIVERS, 

PRINT SPOOLER AND RAMDISK 


ADDS UP TO 3 MEGABYTES OF USER EXPANDABLE MEMORY 


* SHIPPED WITH ZERO K RAM USER EXPANDABLE TO 1.5 
MEGABYTES RAM ON BOARD, UP TO 3 MEGABYTES WITH 
OPTIONAL PIGGYBACK CARD 


* USES 64K OR 256K DYNAMIC RAMS 
* PARALLEL PORT & GAME PORT 

« SERIAL PORT 

+ OPTIONAL SECOND SERIAL PORT 


PIGGYBACK MEMORY CARD (wo memony instatieo) $49.95 


B MHz 80286 ACCELERATOR BOARD FOR ІВМ PC/XT 


< 8MHz 80286 RUNS 33% FASTER THAN A STANDARD AT 

» RUNS AT PROGRAMS—COMPATIBLE WITH DOS 2.1, 3.0 & 3.1 

* COMPATIBLE WITH ALL PC/XT HARDWARE & SOFTWARE WITH 
NO PATCHES OR MODIFICATIONS NEEDE ! 

» 1 MEGABYTE MEMORY ON BOARD, EXPANDABLE TO 16MB le -4 ED ee 

* HIGH SPEED 16-BIT BIOS AND RAM Айа ЖЕШ Lei icu diu Аа 7 ТТЫ | 

» OPTIONS INCLUDE 80287 MATH CO-PROCESSOR, MULTITASKING 

SUPPORT AND MULTIUSER SUPPORT 


4 


t 


É 1 
` H $ E 
A die a Wm he 
"m e m FF. 


FOR IBM PC/XT/AT AND COMPATIBLES 


» PROGRAMS 27xxx SERIES EPROMS UP TO 27512 
« MENU DRIVEN SOFTWARE PROVIDED ON DISKETTE 

» AUTOMATICALLY SETS PROGRAMMING VOLTAGE 

a LOADS AND SAVES EPROM BUFFER TO DISK 

« READ, WRITE, COPY, VERIFY OR CHECK BLANK 

« DEBUG STYLE EDITOR FOR EASY MODIFICATION OF PROGRAM 
« SPLITS OR COMBINES EPROMS OF DIFFERING SIZES 

« INTERNAL CARD WITH EXTERNAL ZIF SOCKET MODULE 


VISIT OUR RETAIL STORE LOCATED AT 1256 SOUTH BASCOM AVENUE IN SAN JOSE 
HOURS: M-W-F, 9-5 TU-TH, 9-9 SAT, 10-3 


JDHR Microdevices PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


кеа — P NILUM Pur shipping and handing include $2.59) for UPS 
found an © iy Li f; 1 m 
1224 S. Bascom Avenue, San Jose, CA 95128 sádilional shipping charges - ése contact our sales department for ne алш. СА. 


Toll Free 800-538-5000 * (408) 995-5430 А erg mero page pa аф ا‎ 


FAX (408) 275-8415 © Telex 171-110 utente menuiscurer AN marchandas subjeci lo poc ase. a ida ала do 
© COPYRIGHT 1986 JDR MICRODEVICES 


THE JOR MICRODEVICES LOGO 15 A REGISTERED TRADEMARK OF JOR MICRODEVICES. JOA INSTRUMENTS AND JOR MICRODEVICES ARE TRADEMARKS OF JOR MICRODEVICES 
ЮМ ES A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES. APPLE 15 А THADEMARK OF APPLE COMPUTER 


Inquiry 173 IUNE 1986 = BYTE 439 


BUILD A COMPLETE 256K XT SYSTEM—$717 


EPROMS 


STATIC RAMS 


(450na) 
(450ns}(C MOG) 
(450nsHLP) 


ae ИНИН 
{1 Snsli CMOS] 


(200naCMOS}(LP) 


1160na)(CMOSHLP) 
i(120nal( CMOSHLP) 
(15002 ( CMOS] 

{150ne)(CMOSHLP) 
[(120ns)( CMOSHLPI 


X xk ck HIBH-TECH X Ж Ж Ж 
NEC V20 UPD70108 $1495 


REPLACES 8068 TO SPEED UP IBM PC 10-40% 


* HIGH-SPEED ADDRESS CALCULATION 
IN HARDWARE 
* PIN COMPATIBLE WITH 8088 
* SUPERSET OF 8088 INSTRUCTION SET 
* LOW POWER CMOS 
$24.95 


GMHz ¥20 UPD70108-8 
GMHz V30 UPD70110-8 $26.95 


ж к ж ж SPOTLIGHT X ж ж ж 


{450na] 
{450na}{5V) 


(450rns)(SV) 
1250naH5V)I21V PGM) 
(200naH5V)i21V PGMI 
(2850naH5 VI CIPMOS 


nas v) 
(350nsj(5VH424 PIN] 
(250nal(5V) 425 
(25Ore|(SVHCMOS} 12.58 
([280ne)(S¥) 7.49 
27У POM- Program at 21 Volta 


EPROM ERASERS 


SPECTRONICS 


CORPORATION 
DYNAMIC RAMS 


18384х1 
16384x1 
18384 x1 
15384x1 
32768x1 
6553641 
65536x1 
65536x1 
6553821 
TM&4164 65538x1 
41G4-HEFRESH | 8553821 
TM34416 1638424 
41128-160 13107211 
THM34464-15 6553624 
41258-200 28214421 
41268-150 28214421 
бу Single 5 Volt Supply 


ORDER TOLL FREE 
800-538-5000 


PTT 


(200naj(5v) 
(150ns)(5w] 

(150ns)(5SVIREFRESH) 2.95 
1150215) ARE 


TITE 


Pete НЫ, 
ама | tem 


na) 
REFRESH-Pin $ Refresh 


"Lib 


а 
ч 


4.95 
9.96 
9.95 
12.95 
12.95 


s 
ТҮ 


PPPPITECIIIITIIITd- 


üt 
.56 
.95 
.48 
-39 
-39 
A9 
-69 
-69 
-69 
-69 
„59 
.53 
-59 
.B8 
.58 
.88 
.89 
.89 
-79 
45 
.49 
.79 
зә 
.49 


"T 
8 
"TTTTT 


8 


„д od. 
maN m ane 


ia ip ip i in in ip ip ip ip in ip ip ia in ip in io ip În ip p ip io bo ip 
з TI 


чё فے‎ zô nô nb mb zù m کے‎ p5 کے‎ m nb nb mb nb =й nd =ë =à zŠ cd 
= > à яй „Л, 


sauzuk 


НЕН. 
2323335233 
253; 


E 

< 

e 
a = мрт. ú + й ч а - = 
ЕРТЕ: 


mMC14411 
BR1541 


ато2 
COMAIT18 
MM5307 


14434444: 


98025580388 
253282353558 


UARTS 


АҮБ-1013 


РИККИ К ered 
ТҮҮР 


b 
eb cds 


тм599531 9.95 


CLOCK 
CIRCUITS 


74F253 1.68 
74F257 1.89 


7647? 


76489 

551-263 

AY3-8910 

AY3-8912 
| SP1000 


buxubluNibbuk 


AY$-3800 PRO 11.85 74F374 4.25 


VISIT OUR RETAIL STORE LOCATED AT 1256 SOUTH BASCOM AVENUE IN SAN JOSE 


JDR Microdevices === = ооо mmen onocnne 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
TEAMS: Mirem oder $1DDO Foe ванын inê Pan mg inci E 
1224 S. Bascom Avenue, San Jose, CA 95128 Ground эла 53:50 Б LAPS Ar Oraem oner 1 i ang estem ers тау петли 
Toll Free 800-538-5000 © (408) 995-5430 
FAX 1405) 275-8415 © Telex 171-110 Site mean Куранын aon. We EO n mS oe E 
© COPYRIGHT 1986 JOR MICRODEVICES 


петата mis ichide appeals sales las A mentor HR iF аач lor Ud] dri 
ыйы pihen silted. Prices we ppe io change siie police We are noi 
THE JOR MICRODEVICES LOGO !$ A REGISTERED TRADEMARK OF JDA MICHOOEVICES. JOA INSTRUMENTS AND JOA MICRODEVICES ARE TRADEMARKS OF JOR MI 
IAM :5 A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES APPLE 15 A TRADEMARK OF APPLE COMPUTER такаа» 


440 BYTE * JUNE 1986 


Inquiry 174 


PARTIAL LISTING ONLY — CALL FOR А FREE CATALOG 


7400/8000 VOLTAGE 
m REGULATORS 


18 
18 ТО-220 CASE 
29 78057 .49 7906Т 
78087 49 29087 
78127 49 279127 
78167 49 7916Т 


TO-3 CASE 
7B0SK 3.39 709050 1.49 
7512K 1.39 7012K 1.49 


TO-93 CASE 
78105 45 79105 .69 
| 7412 45 79112 1.49 


OTHER VOLTAGE REGS 
LM323K БУ ЗА TO-3 4.79 
LM32BK Ad БА TO3 3.95 
78HO05K GY BA TO-3 7.95 
78H12K 12V БА TO-3 8.95 
7ВРОБК SV 10A TO-3 14.95 


E 
= 
= 
3 
= 
= 
T 
= 


5 


КЕЕН 
she 
aD QT, em 
ЕЕЕ ЕЕ 
833 


РЕ 
bah 
"PPYTITTTTT- 


"T TT 
E 


e 
d 
ЗЕРРЕ" 


z 
рү 


ЕТ 
: 


8 


4 


ЧҮТ 
اف‎ M, M 
OHIEERECILITÓIUIS 
e334 
eT 
ТҮҮ 


ЗОБББЕВЕВЕБЫВЕВЫЫБВЕВЬЫЬ 
БЕНӘ ЕЕЕ; 


[s 
E 
а 
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-LEILLIILII 
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є 
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ybbbubbebeabotsackeabee cies 


38 PIN CENTRONICS 
MALE 


IDCEN36 — RIBBON CABLE 
CEN36 SOLDER CUP 
FEMALE 
IDCENJ&/F RIBBON CABLE 95 . LN723 i 75492 : 
CEN36PC AT ANGLE PC MOUNT (ZERO INSERTION FORCE) M=TO-6 CAN, K«TO-3, T-TO-220 


у 


мы 


TTEPTTTETTRETUTITTPR 
РУТ" 


DIODES/OPTO/TRANSISTORS 
4N28 58 


25 


DESCRIPTION 


| эмине | EE 
EEE ETT алтат [ax [o [s [n rom pm n o 
КЕ 


WON WICSOCRETE. | AUcaTaww [1.20 [1.20 [гло [240 |250 [210 [3-15 . 
En 1c EM BC |an | 20 |as | 20 | 90 | 20 | 99 [roohia] S 
E c; | к= |- | os | on | — | — |- [os] [295 


FOA ORDERING INSTRUCTIONS SEE D-SUBMINIATURE BELOW 


D-SUBMINIATURE z LED DISPLAYS 


DESCRIPTION ORDER BY | CONTACTS | FND-357(359) COM CATHODE 


| 19 | 25 | 37 | 50 | i | FND-5001503] СОМ CATHODE 
| MALE | DExP | a2 | .90 | 4.25| 1.25 | 1.50| 3.48 | END. BOIS 10) 


An? HEX W/LOGIC 
PS50B2.7340 4x7 HEX W/LOGIC 


JUMBO RED 
JUMBO GREEN 
JUMBO VELLOW 


INSTRUCTIONS: INSERT THE NUMBER OF CONTACTS IN THE POSITION MOUNTING HOW 
MARKED 'xx^ OF THE "ORDER BY PAAT NUMBER LISTED MINI HED 


EXAMPLE: A 15 PIN RIGHT ANGLE MALE PC SOLDER WOULD BE D815PR 


MOUNTING HARDWARE $1.00 


LIE] 


[LL CONTACIS | 
OnDERSY oT Tas за [ao [| | \ SPST LE ON-OFF 
SOLDER HEADER Поняв | аг [129 [1.68 [2.20 [2.58 |3.24 | f TT JL b Î aco oureur то POSITION e тм ш» 
[RIGHT ANGLE SOLDER HEADER | (DHaxSA | 0s [135 [176 |2.31 [272 [339 | {ар {с DIP SWITCHES 


|... WW HEADER — U U OUO O O O U | 
4 POSITION 
ION HEADER SOCKET : Dew ИШЕГЕ — 
в POSITION 


ЕЕ" 


-— 


TT 


>See Sea a ee 


7 Dear Sirs: 
HAAD TO FIND I have dealt with JDH for years now, but I wan recently 


"SHAPABLE"' HEADERS lured away by otner companies promising d sorvices 


and prices. None of these companios were able to equal 


ALL WITH .1" CENTERS CONTACTS back to stay! 
I think that when a company ів able to serve it's 


customers во well, it deserves to be congratulated ..I 
look foeward to dealing with you in tne future. 


Yours truly, George Townsend 


CALL FOR VOLUME QUOTES ©COPYRIGHT 1986 JDR MICRODEVICES 


Inquiry 174 JUNE 1986 = BYTE 441 


ORDER TOLL FREE 


BARGAIN | TERS CORNER 


DB25P ~ al Wb 10/56.90 
чав "pei 0.508 CON е 


2900: 2.5" 


08255 a" 100/552216757.90 B itis: 5 


PAGE WIRE WRAP WIRE 
PRECUT ASSORTMENT 
IN ASSORTED COLORS $27.50 
100aa: 5.5", 6.0", 6.5", 7.0" 
,4.5", 5.0” 
800ea: 3.0", 3.6", 
SPOOLS 


250 feet 67.25 
1000 fant $21.95 


800-538-5000 


WIRE WRAP PROTOTYPE CARDS 


| FR-4 EPOXY GLASS LAMINATE 
WITH GOLD-PLATED EDGE-CARD FINGERS 


4.0" 


Please specily color: 
Blue, Black, Yellow ог Red 


EMI FILTER 


* MANUFACTURED 
RCOM 


0 
* FITS LC-HP BELOW 
» 8 AMP 120/240 VOLT 


9456.90 mG FOOT LINE CORDS — 


2 CONDUCTO 
Le. А $ CONDUCTOR 
P 3 CONDUCTOR w/5TD 


MUFFIN FANS 


ROTRON 
ЕТІ 


/56.90 


о АР? ITORS 


SOCKET-WRAP 1.0.™ 


v BLIPS OVE RE WRAP PI 

* IDENTIFIER PIN NUMBERS oN WRAP 
MDE OF BOARD 

a CAN WRITE ОМ PLASTIC: SUCH ASIC и 


FRAME STYLE 
TRANSFORMERS 


12.6V AC CT 2 AMP 


10 
10 
10 


ao 


DATARASE EPROM ERASER $34.95 


* ERASES 2 IN 10 ^ ы 

* COMPACT-NO DRAW 

» THIN METAL SHUTTER 
PREVENTS UV LIGHT 
FROM ESCAPING 


= 


Va WATT RESISTORS 


5% CARBON FILM ALL STANDARD VALUES 
FROM 1 OHM TO 10 MEG. OHM 
100 PCS mrs eis .02 
1000 PCS кта wka 015 


RESISTOR NETWORKS 


10 PIN 9 RESISTOR 

& PIN 7 RESISTOR 
16 PIN 8 RESISTOR 
16 PIN 15 RESISTOR 
14 PIN 7 RESISTOR 
14 PIN 13 RESISTOR 


SPECIALS ON BYPASS CAPACITORS 


| PS-8PL200 


| е ‘BY @ 25A, 12V @ 3.5A 


18M-PR2 


BOTH CARDS HAVE SILK SCREENED LEGE 
AND INCLUDES MOUNTING BRACKET 


WITH -5Y AND GROUND PLANE 
AS ABOVE WITH DECODING LAYOUT 


S-100 


BARE - ND FOIL FADS 
HORIZONTAL BUS ........ tao 


VERTICAL BUS ......,.... 
SINGLE FOIL PADS PER HOLE 
APPLE 


BARE - NO FOIL PADS ...... TETE — 
HORIZONTAL BUS 22.75 
SINGLE FOIL PADS PER НОЕ ...... 921 80 
FOR APPLE Пе AUX SLOT . esos а n n s £390.00 


SWITCHING POWER SUPPLIES 
PS-IBM $88.95 a» —. 


e FOR (BM PE-XT COMPATIBLE 


$4.95 


== 

• 138 WATTS == 

* ‘5V @ 15A, +124 {42А PS IBM 
-5V @ .5A, -12V @ SA 

» ONE YEAR WARRANTY 


P$-IBM-150 — $99.85 


» FOR IBM PC-XT COMPATIBLE 

* 150 WATTS 

a *12V @ 6.24, $V @ 18A 
12V @ „БА, -EV & БА 

* ONE YEAR WARRANTY 


« 130 WATTS 
« SWATCH ОМ REAR 
a FOR USE IN OTHER IRM 
TYPE MACHINES 
a 90 DAY WARRANTY P3-A 


P3-A $49.95 


« USE TO POWER APPLE TYPE 
SYSTEMS 

a 5M @ AA, +12V R 2БА 
-5V @ 3A, -12V @ ВА 

« APPLE FOWER CONNECTOR 


$49.95 


P$-130 


-5V (2 ТА, -12V @ 1A 


» UL APPROVED PS-SPL200 


‚ а ALUMINUM ENCLOSURE 


BOOKS ву STEVE CIARCIA 


BIULD YOUR OWN 
ZRO COMPUTER 


MICROCOMPUTER 
den HANDBOOK 
ELCOMP $14.95 


.01 pf CERAMIC DISC 
.01 pf MONOLITHIC 


|.1 pf CERAMIC DISC 


.1 pf MONOLITHIC 


100/55.00 EIRCUIT CELLAR voL 1 
ые: CIRCUIT CELLAR VOL 3 
> CIRCUIT CELLAR VOL 4 
100/812.50 CIRCUIT CELLAR VOL 5 


FROM BOO PAGES OF DATA SHEETS 
ON THE MOST COMMONLY USED 
i INCLUDES TTL. рг. 74.500, 

MORY, CPUs, MPU SUPPORT. 
AND MUCH MORE! 


e C scite im MAL TIE — БЕ 
E pamon ER [= 
ws [вк з [жет 1 — 
138x660" — | me | 1 | 
U-204-3| 394x845" | 1 | 100 | 2 | 
Sx" | 4 | 40 | 2 | 
wau-z08 esero | э | 3 | 
825: 545: Lm] 4 


LITHIUM BATTERY 


AS USED IN CLOCK CIRCUITS 


100 


3 VOLT GATTERY 
BATTERY HOLDER 


NEW EDITION! 
1986 
IG MASTER 


THE INDUSTRY STANDARD 
$120.95 


VISIT OUR RETAIL STORE LOCATED AT 1256 SOUTH BASCOM AVENUE IN SAN JOSE 


JDR Microdevices 
1224 S. Bascom Avenue, San Jose, CA 95128 
Toll Free 800-538-5000 © (408) 995-5430 


FAX (408) 275-8415 © Telex 171-110 


HOURS: M-W-F, 9-5 TU-TH, 3-9 SAT, 10-3 
PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


TEMAS: Minimum cde: БЕП O0. For арры amd maneling incite $250 tor LETS 
Gr — and E3150 ps UPS Air. Orders over 1 D. and lnheign onem may negare 
additional ship C hearer: please conici por sube eeparirmeni ur the amscsint Ck 
neers Arua! clue Шр КЫЙГЫ sies ln. AS merchandise is warren ice MD ауа 
ш Ж Diheret shaled. Priced ace dBA! de chasse wiwa robos We are газі 
reapondtie For rypesgsaphieal error, We пере The ager bo limi quail eral ia 
пни тышты Ыга. Al mecha flee b3 price ite 


© COPYRIGHT 1985 JOR MICRODEVICES 


442 BYTE = JUNE 1986 


inquiry )75 


PARTIAL LISTING ONLY — CALL FOR A FREE CATALOG 


DISK DRIVES 
FOR APPLE COMPUTERS 


* m HT, DIRECT DRIVE 
100% APPLE COMPATIBLE 
- - SIX MONTH WARRANTY 


* TEAC MECHANISM-DIRECT DRIVE 
* 100% APPLE COMPATIBLE 
» FULL ONE YEAR WARRANTY 


= ү" "Th 
$129.95 سا‎ 
* FULL HT SHUGART MECHANISM 
. ирег? REPLACEMENT FOR APPLE 


КҮ 


MAC535 | 
$249.95 | 


« 3.5" ADD-ON DISK ORIVE 
a 100% MACINTOSH COMPATABLE 
* DOUBLE SIDED E00K BYTE STORAGE 
« HIGH RELIABILITY DRIVE 
HAS AUTO-EJECT MECHANISM 
a FULL ONE YEAR WARRANTY 


APPLE Пс COMPATIBLE, 
"BER AD TO PLUG ҮН, SHIELDED 


CONNECTOR eg, SLIMLINE DIRECT 
«EF 
ЈМ 


+ BIK MONTH WARRANTY 
DISK DRIVE ACCESSORIES 
| FDD CONTROLLER CARD 549.95 
lic ADAPTOR CABLE — 819.95 
ADAPTS STANDARD APPLE DRIVES 
USE WITH APPLE lic 


KB-1000 $79.85 


CASE WITH KEYBOARD 
FOR APPLE TYPE MOTHERBOARD 


* USER DEFINED FUNCTION KEYS 
КЕКЕТЕ "TH 


z CAPS LOCK « AUTO-REPEAT 


KEYBOARD-AP $49.95 


" AE EOARD T" FOR APPLE (1 
» CAPS LOCK KEY, AUTO-REPEAT 
LU Dor н 
" @epeaeepeeeuau ean 
Edir TTT | 1 


iced 


ZEENISIITILII | 


ENTENDER CARDS 
IBM-PC 
IBM-AT 
APPLE II 
APPLE lle 
MULTIBUS 


Inguiry 175 


APPLE COMPATIBLE 
INTERFACE CARDS 


EPROM PROGRAMMER $59.95 
Tee i : m-a 


ANDAR ТТА H PROM 


* NO EXTERNAL POWER SUPPLY 
NEEDED 
* ONE VEAR WARRANTY 


- y= e — 
F L2 . T * 


EL 


« FULL TWO YEAR WARRANTY 
* йй YOUR 48K APPLE TO 


* USE IN P Tum APPLE 
LANGUA 


BARE PC CAND W/ RESTRICTIONS 2.95 


IG TEST CARD $90.95 


* шшш TESTS MANY COMMON 

* DISPLAYS pony sift FAIL 

» ONE YEAR WA 

+ TESTS: 4000 SERIES СА CMOS, 
74HC SERIES CMOS, 
7400, 7415, TAL, 74H & 748 


300B MODEM — $49.95 
FOR APPLE OR IBM 
INCLUDES ASCII PRO-EZ SOFTWARE 


Qa 2 


ج 


e FCC APPROVED 
« BELL SYSTEMS 103 COMPATIBLE 
e INCLUDES AC ADAPTOR 


* AUTO-DIAL 
* DIRECT CONNECT 
CABLE FOR APPLE llc $14.95 


JOYSTICK caa $7.95 


FOR ATARI 400, B00. 2600. 
VIC 20/64 AND APPLE Ite 


DISKFILE 


HOLDS 70 5'4" DISKETTES 


$895 


3.5" DISKFILE HOLDS so $985 


POWER STRIP 

+ UL APPROVED 

dau" $12.99 
"999 9€ 


Gel 3-WAY SWITCH BOXES 


* SERIAL OR PARALLEL 
" COMPUTE ORVICEVÉRSA S 


ALITY ROTARY SWITCH MOUNTED 


* GOLD CONTACTS 
« STURDY METAL ENCLOSURE 


SWITCH-3? centeaonics PARALLEL. $88.85 
SWITCH-38 ns232 SERIAL $99.95 


Gal PRINTER BUFFERS | 
" WHILE PRINTING LONG DOCUM 
ONE DESIGN; икан АМҮ 
COMPUTER OR PRINTER 
* ALL MODELS FEATURE PRINT PAUS 
MEMORY CHECK. GRAPHICS CAPABILITY 


SP120P PARALLEL $139.95 


: LED INDICATOR SHOWS VOLUME OF DATA 
TN DUFFER 


SP1208 R5232 SERIAL $159.95 


* 64K UPGRADABLE TO 256K 
* 6 SELECTBALE BALD RATES, FROM 


8008 —19.2008 
SP110P PARALLEL $249.95 
» 84K UPGRADABLE TO 512K 
* SPOOLS OUTPUT s uP TO З ста 
" LED BA a eeu DISPLAYS AMOUNT О 
» сеат иисти CLEARS : 


ATA IN B 
» REPEAT FUNCTION CAN 


COPIES DI OFA DOCUMENT 


NASHUA DISKETTES DEALS 
574" SOFT SECTOR 
DS/DD WITH HUB RINGS 


$99! 696. 5906» 


BOK OF I0 ВИКО — BULK QTY 250 
NASHUA DISKETTES WERE JUDGED 
TO HAVE THE HIGHEST POLISH 
ANO RECORDED AMPLITUDE OF ANY 


DISKETTES TESTED ACCORDING TO 
“COMPARING FLOPPY DISKS”, BYTE 9/84 


DISKETTES 
NASHUA 514” 


DS/DD SOFT 
D5/QUAD SOFT 
DS- HDO FOR AT 
NASHUA 8” 
SS/DD SOFT 
05/00 SOFT 
MASHUA 3.5" 


3.5" 55/00 FOR MAC 


VERBATIM 514” 


V-MDID 55/00 SOFT 
-MD2n 08/00 SOFT $293.95 
V.-MD110D 55700 10 SECTOR HARD $23.95 


120 CPS DOT MATRIX PRINTER 


MODEL 


SP-1200 $1 69.95 


* EPSON/IBM COMPATIBLE 

* S-. WIRE PRINTHEAD 

+ 120 CPS-BIDIRECTIONAL, 80 COL. 

* FRICTION AND TRACTOR FEED 

* PROPORTIONAL SPACING 

* CENTRONICS PARALLEL INTERFACE 
* B CHARACTER SETS AND GRAPHICS 


6 FOOT IBM PRINTER CABLE $9.96 
REPLACEMENT RIBBON CARTRIDGE — $11.95 


9'4" FLOPPY DISK DRIVES 


м HT 05/00 {РОЯ IBN) 3109.95 


МРІ-852 05/00 {FOR GM) 
QUME OT-142 * HT 05/00 [FOR IBM) 
87 FLOPPY DISK DRIVES 


FD 100-8 55/00 (SA/8D1 EOUN] $119.00 
FD 200-& 05/00 (SA/BS1R EQUI) $169.00 


TEAC SPECIFICATION MANUAL 
TEAC MAINTENANCE MANUAL 

V: HT MOUNTING HARDWARE 
MOUNTING RAILS FOR IBM AT 
"Y" POWER CABLE FOR 5'4" FDDs 
544" FDD POWER CONNECTORS 


TANDON TM100-2 


DISK DRIVE ENCLOSURES 
CAB-APPLE 


APPLE TYPE CABINET W OUT POWER SUPPLY 


TFRS 
FULL HT б?л” BEIGE CABINET W/POWER SUPPLY 


САВ-2515 
DUAL SLIMLINE $14" CABINET W/ POWER SUPPLY 


VERTICAL 
DUAL SLIMLINE B" CABINET W/POWER SUPPLY 


CAB-2FHO HORIZINTAL $219.95 


DUAL FULL HT B" CABINET W/PONWER SUPPLY 


k 


TEST EQUIPMENT FROM JDR INSTRUMENTS 


DIGITAL MULTIMETER PEN DPM-1000 


AUTO RANGING, POLARITY AND DECIMAL! 


+ LARGE 3.5 DIGIT 
DISPLAY 


DICATOR 
* ЧУР ОАР PROTEC- 


20MHz DUAL TRACE OSCILLOSCOPE 
35MHz DUAL TRACE OSCILLOSCOPE 


$54.95 


MODEL 2000 
MODEL 3500 


FOR MORE INFORMATION ON THE OSCILLOSCOPES, SEE OUR AD ON PAGE 41. 


CALL FOR VOLUME QUOTES © COPYRIGHT 1986 JDR MICRODEVICES 


JUNE 1986 * BYTE 443 


BUILD A COMPLETE 256K XT SYSTEM—$717 


SEAGATE $T-225 20MB HARD DISK SYSTEM 


INCLUDES HALF LENGTH HD 

NTA Я. CABLES, MOUNT- 
ING HARDWARE AND INSTRUC- 
TIONS. ALL DRIVES ARE PRE- 
TESTED AND COME WITH A ONE 
YEAR WARRANTY. 


AT COMPATIBLE 
MOTHERBOARD 


$159.00 


* 4,77 MHz 8083 De ` 
8087 CO-PROCESSO 

= $ EXPANSION SLOTS 

* Мо RAM INSTALLED, EXPANDABLE 

640K ON-BOARD MEMORY 

а АШ Ica 37477 “HIGHEST 
QUALITY PC BOA 
« ACCEPTS 2764 OR 271 48 ROMS 


PRO-BIOS — $29.95 
IBM COMPATIBLE INTERFACE CARDS 


ALL WITH A ONE YEAR WARRANT 
$129.95 


MULTI 1/0 FLOPPY CARD 


PERFECT FOR THE TN MOTHERBOARD 
` 188232 = — PORT; OPTIONAL 2nd 


SERIAL P 
- PARALLEL. PRINTER PORT 
* GAME PORT 
a CLOCK/CALENDAR 
* prre ARE: CLOCK UTILITIES, 
MDISK, SPOOLER 
"oP TIONAL SERIAL PORT $13.95 


MULTIFUNCTION CARD 


ALL THE FEATURES OF ASTS 6 PACK PLUS AT HALF THE PRICE 
g. *CLOCK'CALENDAR 
б! e 0-244K RAM 
"EL SERIAL PORY 
| * PARALLEL PORT 
= GAME PORT 
* SOFTWARE INCLUDED 
PRINTER CABLE 


COLOR GRAPHICS ADAPTOR 


$99.95 
FULLY COMPATIBLE WITH IBM COLOR C. 
а 4 VIDEO rundum RGB. 
a — ar e COMPOSITE COLOR. HI-RES 


| « MONO GRAPHICS MODE. 640 х 200 
| «LIGHT PEN INTERFACE 


| MONOCHROME GRAPHICS CARD $119.95 


| FULLY RM TiBLE W/IBM MONOCHROME ADAPTOR & HERCULES GRAPHICS 
À , * LOTUS COMPATIBLE 


a x 
HICS MODE: 720 x 348 
* PARALLEL PRINTER INTERFACE 
К + OPTIONAL SERIAL PORT 515.35 


MONOCHROME ADAPTOR 


$49.95 
A FANTASTIC VALUE سد سد‎ JOR! 
* 18м cou REY TTL OUTPUT » 720 x 360 PIXEL DIPLAY 
PLEASE NDTE: THIS CARD WILL NOT RUN LOTUS GRAPHICS. ANO DOES NOT INCLUDE A 
PARALLEL PORT 


FLOPPY DISK DRIVE ADAPTOR $49.95 


a INTERFACES UP TO 4 STANDARD 
FDDs ТОТЕМ PC OR COMPATIBLES 
* INCLUDES CABLE FOR TWO 
INTERNAL DRIVES 
. и DRJ? FOR EXTERNAL 
VES 


‚ RUNS QUAD DENSITY DRIVES 
WHEN USED WITH JFORMAT 


EASYDATA 1200 BAUD MODEM FOR IBM 


INCLUDES PC TALK iii COMMUNICATIONS SOFTWARE 
| a NEW 10 INCH CARD 
Р * HAYES COMPATIBLE 
» AUTO DIAL AUTO ANSWER 
a AUTO RE-DIAL ON BUSY 
* INCLUOES SERIAL PORT! 
» ONE YEAR WARRANTY 


$169.95 


a CABLE FOR IBM PC INCLUDED 


AT MOTHERBOARD 
PRO-BIOS 

256K RAM 
130 WATT POWER SUPPLY $89.95 
FLIP-TOP CASE 
DKM-2000 KEYBOARD 
¥2 HEIGHT QUME DRIVE 
FLOPPY DISK CONTROLLER $49.95 
MONOCHROME ADAPTOR $49.95 


$119.95 MONOCHROME MONITOR $99.95 


150 WATT MODEL 


CRT MONITORS FOR ALL APPLICATIONS 


HI-RES little NUM ЕТЕН 


MODEL Ki eee 121! 

= ШЫН CONPRBATIBEE TTL RAT 
e $27 ie ГИ АНЕ SEREEN 
e С (EEN РНО чои 
кит eu RLS Oi UTE 

25 Мне BAFNDUALITH 

ГЕО LET CENTE 

ERDEN еи ШТ 


$99.95 


MONITOR STAND 
Dit. НЕЕ 
— DT 1 
d — 
TILTS AND SWIVELS 


ONLY $12.95 
IBM PRINTER GABLE 


»4.. ай he ڪڪ‎ * TOP =: = so 
EEN = 13" COM 


$299.95 $169.95 


BUILD YOUR OWN 256K 
XT COMPATIBLE SYSTEM 


$159.95 
$29.95 
$26.55 


$49.95 
$79.95 
$79.95 


TOTAL: $716.10 


IBM STYLE | E 
COMPUTER CASE >»; 
AN ATTRACTIVE STEEL CASE у, | 
WITH A HINGED LID ЕТ ТНЕ 


POPULAR PC/XT COMPATIBLE 
MOTHERBOARDS 
* SWITCH CUT-OUT ON SIDE FOR PC XT 
E POWER SUPPLY 


· CUT-OUT FOR B EXPANSION SLOTS 
* ALL HARDWARE INCLUDED 


$49.95 я 


IBM COMPATIBLE KEYBOARDS 
DKM-2000 $79.95 IBM-5151 $99.95 


„ "5150" STYLE KEVBOARD 
* FULLY HEM COMPATIBLE 
* LED STATUS INDICATORS FOR CAPS & 


» 63 KEY - SAME LAYOUT АБ 
IGM PC XT KEYBOARD 


eee FOR KEYTRONICS 

E 

* SEPARATE CURSOR & NUMERIC 
KEYP 


• CAPS LOCK & NUMBER LOCK 
INOICATORS 
e IMPROVED KEYBOARD LAYOUT 


DISK DRIVES 
TANDON TM50-2 


$89.95 


a yA HT DS/DD 
a IBM COMPATIBLE 
a EXTREMELY QUIET! 


TEAC Е0-558 05/00 
ae FD-55F — D$/QUAD 

EAC FD-558 D$/HD 
QUME 07-142 035/00 
MOUNTING HARDWARE 
AT/RAILS 


NOW ONLY $89.95 


* FOR IBM PC-XT COMPATIBLE 

« 135 WATTS 

a +50 @ 15A, "12V @ 4.2A 
-5V @ БА, -12V @ БА 


$109.85 
$109.95 
$154.95 


ж JDR Microdevices 1224 5. Bascom Avenue, San Jose, CA 95128 
| Toll Free 800-538-5000 • (408) 995-5430 • FAX (408) 275-8415 » Telex 171-110 
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Inquiry 176 


DISKS AND 


ORDERING DISKS OF BYTE LISTINGS 


Listings that accompany BYTE articles are available 
on disk in a variety of formats. For each BYTE 
issue, beginning with December 1985, all the 
listings mentioned in that issue are on that month's 
disk. Theres no need to request individual listings 
or to send additional fees: the cost per disk covers 
an entire month's listings. To order a disk of these 
listings for noncommercial purposes. indicate the 
issue and the kind of disk on the form below. 
Enclose a check or money order in the correct 
amount made out to BYTE Listings. We cannot ac- 
cept credit card orders at this time. All prices 
include postage. Send requests to BYTE Listings. 
One Phoenix Mill Lane, Peterborough. NH 03458. 
Program Listings may also be downloaded via 
BYTEnet Listings at (617) 861-9764. 


BYTE issue: 


COMMON 5'4-INCH FORMATS 

(All cost $5 per disk in North America. S6 in 
Europe and South America, $7 in Asia, Africa, and 
Australia.| 

Û Apple 11 5%-inch DOS 3.3 

О Apple II 5%-inch ProDOS 

О Hewlett-Packard 125 

O [BM PC 

C Kaypro 2 CP/M 

Û Texas Instruments Professional 

O TRS-80 Model ill 

[]TRS-80 Model 4 

О Zenith Z-100 


COMMON 3'^-INCH FORMATS 

{All cost $6 per disk in North America. $7 in 
Europe and South America, $8 in Asia, Africa, and 
Australia.) 

Û Apple Macintosh 

Û Atari 520ST 

L] Commodore Amiga 

О Data General/One 

О Hewlett-Packard 150 


CP/M STANDARD 8-INCH FORMAT 

(S6 per disk in North America. $7 in Europe and 
South America, $8 in Asia. Africa, and Australia.) 
О Single-sided single-density 


D.OW.NTL'O- ADS 


OTHER FORMATS 

Due to the diversity of requests and the custom 
work involved, there will be some delay in fulfilling 
these requests. (All cost $6 per disk in North 
America. $7 in Europe and South America, $8 in 
Asia, Africa, and Australia.) 

Size Machine 

О 8-inch 

О 5%-inch 


[1 34-inch 


SEND DISK TO: 


Name 

Street 

City. State or Province 
Postal Code Country 

Check or money order enclosed for $ 


BULLETIN BOARDS IN CANADA 


Listed below are some computer bulletin boards 
that carry program listings from BYTE. Programs 
are for noncommercial use in connection with 
BYTE articles only. Some BBSs may charge an 
annual maintenance fee, and you must pay your 
own telephone charges. 


Western Canadian Distribution Center (3420 48th 
St, Edmonton, Alberta T6L 3R5) will be supplying 
listings to its member bulletin-board systems. 


Edmonton, Alberta, (403) 454-6093 
Meadowlark, Alberta, (403) 435-6579 

Montreal, Quebec, PComm Systems, 

(514) 989-9450 

Prince George, British Columbia, (604) 562-9519 
Regina, Saskatchewan. (306) 586-5585 


Toronto, Ontario, Epson Club of Toronto (EPCOT). 
(416) 635-9600 


Winnipeg, Manitoba, (204) 452-5529 


In addition, arrangements for BYTEnet Listings have 
been made with one or more system operators in 
the following nations: Australia, Denmark, France, 
Hong Kong, Italy. Japan, Malaysia, The Netherlands, 
Nigeria, Norway, Saudi Arabia, Singapore, Sweden. 
Switzerland. United Kingdom, and West Germany. 
Contact us at (603) 924-9281 for an up-to-date list. m 
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BYTES ONGOING MONITOR Box 


ARTICLE? РАСЕ ARTICLE AUTHOR(S) ARTICLE? PAGE ARTICLE AUTHORIS) 
| 9 Microbytes . 7 TP Stel 14 185 Musical Fractals ...,...... . . Dodge. Bahn 
2 19 What's New Жа: . Staff 15 199 A MIDI Project. _.._ __...._._ .Kubicky 
3 50 А5К BYTEJCircuit Cellar Feedback .Clarcia ló 28 MIDI Programming ..... . Swearingen 
4 63 Book Reviews 7 . Swearingen 17 233 The Atari S20ST ....... lensen 

Graves 18 243 Compaq Deskpro 286 „++, .Miastkowski 
Czamik. 19 251  Tele-286 Rash 
Lent 20 257 Mix € РЭР а. Сгећһап 
5 85 Product Description: 2t 265 Four MIDI Interfaces os Powell. 
The Macintosh Plus ...... ..  ..Robinson Grehan 
6 92 Programming Project: A Simple 22 273  ConcertWare* and SongPainter . . . Bernardo 
File-Indexing Scheme.. ...... ., Webster 23 279 Тһе Kurzweil 250 
7 107 — Ciarcia's Circuit Cellar: Adding Digital Synthesizer... .. —..... Morgan 
SCSI to the 58180 Computer. 24 295 Computing at Chaos Manor: 
Part 2: Bus Phases... . Ciarcia Color and CPM . . Pournelle 
a 17 Sorting ProDOS Directories . Silvestri 25 319 BYTE UK.: 
9 131 Decoding MacPaint on the ІВМ PC. Anacker Modem Mysteries Revealed. ...... Pountain 
10 137 . Programming Insight: 26 329 Applications Only: Upgrade Fever . Shapiro 
Hilbert Curves Made Simple .. .. . Ackerman 27 339 BYTE Japan: 
1 145 Тһе Challenge of Music Software , Powell New Tools New Challenges ...... .Raike 
12 155 Digital Music Synthesis . ., — .Moog 28 347 According to Webster: 
13 121 Digital Sampling on Storage lor the Masses ... .,.... Webster 
the Apple Macintosh . . Yavelow 29 367 Best of BIX.. , d pm . BlXen 


QUANTITY AND QUALITY 
This month we are revising the award system. Our present method, which 
is based on quantity of points earned by weighting each vote cast. will 
continue. Each excellent vote is weighted at 3 points. 2 for good. 1 for 
fair. and 0 for poor. In addition, we are instituting an award for highest 
average vote. which removes quantity as a factor in the voting. The author 
(по: a staff member) with the highest average score will receive $50. 
The Product Preview of "The Atari 104057 by BYTE editors Phillip 
Robinson and Jon R. Edwards is the winner from the March BYTE. In 
second place. According to Webster, Bruce Webster discusses “68000 


Wars: Round i. "Finding the Titanic" wins third. netting for its authors. 
Marti Spalding and Ben Dawson. the $100 bonus. In fourth is Bruce 
Webster's Programming Project. "A Simple Windowing System. Part 1: 
Basic Principles" Steve Ciarcia's Circuit Cellar on “RealTime Clocks: A 
View Toward the Future" came in fifth place. And winners of $50 are 
Steve A. Hersee and Dan Knopoff for “An ANSI Standard for the C 
Language” 

This month, Marti Spalding and Ben Dawson are the first recipients 
of the new $50 award for quality Congratulations to all. 
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NY, NYC, CT, МІ [NORTH) IL, MO. KS, IA. ND. SD. MN WI, NB, IN McGraw-Hill Publicatlo 
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McGraw Publishing Co. 
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McGraw-Hill Publishing Co. 
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England О! 493 1451 


Manuela 

McGraw-Hill Publishing Co. 
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inquiry Na. Page Na. 
393 AGT SYSTEMS INC si cma DNE 
2 AST RESEARCH  .. 52, 13 
3 AST RESEARCH 12, 13 
399 ABSOFT — Oe 
* ACS IMPORTERS. -.. .. 405 
4 ADV DIGITAL CORP ...... ..28 
3 ADV DIGITAL CORP ........ sr 28 


& ADV INTELLIGENCE TECHN. ,.. 409 
9 ADVANCED COMP PROD 424, 425 
10 ADVANCE DEVLPMNT TECHN 149 
11 ADVANCED TECHNOLOGY PROD 436 


12 AFTON COMPUTER 355 
13 AFTON COMPUTER " 335 
14 ALF PRODUCTS INC А 405 
15 ALPHA MICRO . 264 
* ALPS AMERICA 125-129 
16 ALSYS LTD . 140, 141 
17 AMBER SYSTEMS.. . .... 283 
18 AMBER SYSTEMS.. oo 283 
19 AMDEK CORP 232 


21 AMER DESIGN COMPONENTS 406 
384 AMERICAN COMP G PERIPH . 346 
385 AMERICAN COMP & PERIPH.. .346 

* AMERICAN SEMICONDUCTOR _, 414 

23 AMERICAN SMALL BUSN COMP 130 


25 AMPRO COMPUTERS INC a 373 
* ANTHRO CORP... lé 
.26 APPARAT INC ae 432 
* APPLE COMPUTER IMC 48 AD 


8 APPLIED SOFTWARE KINETK.S, 52 
* APROTEK —— IA ЖЭБ 
27 ARITY CORPORATION 205 
28 ARTEK CORP . no.s ._.....3$ 
30 ASHTONTATE . 490, 291 


* АТТ COMMUNICATIONS 200, 201 


* АТЕТ INFORMATION SYS ‚ 331 
33 ATRON CORP ` 182 
34 ATRONICS INTL INC... .. .335 


35 GEB ELECTRONICS ........ .. 408 
* BEC MICROSYSTEMS. ,..... 402 

* BEC MICROSYSTEMS. ......,.402 
36 BARRINGTON SYSTEMS .. . 26, 27 
39 BASF SYSTEMS ..... . 134, 135 
40 BAY EXPRESS... . 407 
41 BAY TECHNICAL ASSOC +- -254 
408 BELL & HOWELLAQUINTAR DIV... 94 
409 BELL & HOWELLOUINTAR DIV... 9l 


LIE Ы м а 


* BEST WESTERN INTL . 342 
405 BINARY TECH. INC ...... ....43B8 
42 BITTNER ELECTRONICS . , 407 
450 BIA... ... .. . 336. 337 
44 BLAISE COMPUTING INC... ,.195 
45 BLAISE COMPUTING INC. . .. 195 
46 BORLAND INTL CH, 1 
47 BORLAND INTL. os ..CH, 1 
48 BORLAND INTL. ... -. N 
49 BORLAND INTL... 31 
50 BORLAND INTL | ..... ......33 
$I BORLAND INTL . (1-4 33 
395 BORLAND INTL  .... 133 
396 BORLAND INTL 133 
52 BP MICROSYSTEMS. 410 
53 BROWN BAG SOFTWARE .. 45 
88 ВТЕ COMPUTERS. ...,........353 
* BUEHLER SERVICES INC .. . 438 
54 BUSINESS TOOLS ІМС... . ,..,.77 
* BUYERS MART SECTION . 391-397 

* BYTE BACK ISSUES . a. 417 
412 BYTE SITS MESSAGE. . , .414 
* BYTE SUB MESSAGE . 372 

* BYTE SUB SERVICE... .418 
55 BYTE CONNECTION. THE 401 
9? CEC „ж T .376 
* C WAREDESMET С. set tener ae ТЛ 

* CALIFORNIA DIGITAL... . 426, 427 
56 CANON USA .. ....... 340. 341 
58 CAPITAL EQUIPMENT CORP 259 
* CAPITAL MICRO ..... . .... 238 
59 CAUZIN SYSTEMS... ..... 344, 345 


él CHALCEDONY SOFTWARE ..... 348 
62 CHALCEDONY SOFTWARE ...., 348 
63 CHORUS DATA SYSTEMS ...... 268 
64 CITIZEN AMERICA. . us 


“hyh 


inquiry Na Page No Inquiry No Page No. 
65 CLASSIC TECHNOLOGY 12. 73 13? FOX SOFTWARE INC .......... 20 
66 CLASSIC TECHNOLOGY , 72, 73 138 FUTURE MUSIC ... .. .. .398 
67 CLEVELAND CODONICS INC 262 140 GENERAL COMPUTER. . . .313 
* CODEX CORPORATION 304 397 GENERAL PARAMETRICS... .248 
* CODEX CORPORATION 305 M1 GENOA SYSTEMS CORP . 281 
* CODEX CORPORATION , ..308 406 GFK. , -400 
71 СОСІТАТЕ. 400 142 GLENCO ENGINEERING. . ..99 
72 COGITATE ‚407 144 GOLDEN BOW SYSTEMS... . .407 
* COMPAQ COMPUTER CORP 152, 153 149 GOLDEN BOW SYSTEMS... .. 410 
73 COMPETTIVE EDGE... 379 146 GRAFPOINT. .__...,..... 402 
74 COMPUDATA TRANSLATORS INC 438 401 GRIDCOMM . ..._,.........,39В 
* COMPUPRO 307 146 СТЕК INC ..... Фай» „рай i £T 
75 COMPUSAVE 401 * HARMONY COMPUTERS. ,..... 373 
76 COMPUSERVE 95 [51 HAYES MICROCOMP PROD 57 
77 COMPUTER AFFAIRS INC 97 303 HENHOUSE SOFTWARE . 379 
85 COMPUTER AGE INÇ, 414 152 HERCULES COMPUTER TECH. 84 
* COMPUTER CHRONICLES . .. 413 153 HERITAGE SYSTEMS СОЁР, 410 


78 COMPUTER CONNECTION INC . 421 (54 HERSEY MICRO CONSULTING . . 405 


* COMPUTER CONTINUUM ... 432 159 HOUSTON INSTR /BAUSCHELOMB . 21 
80 COMPUTER MAIL ORDER 326, 317 156 IBEX COMP CORP  ..... ... 414 

* COMPUTER MUSEUM 418 197 IBM - (ISG) SERVICES . .263 
81 COMPUTER PARTS MART. . 405 159 IBM CORP + 326, 327 
82 COMPUTER SURPLUS STORE . 484 150 IC EXPRESS tees > 418 
83 COMPUTER WAREHOUSE , 310 161 INNER LOOP SOFTWARE .. ..408 
84 COMPUTER WAREHOUSE 310 * INTECTRA INC. . .......... 432 
86 COMPUTERBANC 412 163 INTEGRAND RESEARCH CORP .. 70 
87 COMPUTERIZED CONCEPTS. 438 164 INTERNATIONAL MICROSYS. . 436 

* COMPUTERS FOR THE BLIND 377 * (© TECHNOLOGIES... .......,270 
89 COMPUTERS INTERNATIONAL 218 * O TECHNOLOGIES. sasesana 272 


90 COMPUTRADE 372 166 ITT INFORMATION SYSTEMS. .. 278 
91 CONCORD TECHNOLOGY CO , 52 167 ПТТ INFORMATION SYSTEMS . 278 
92 CONROYLAPOINTE 62 168 [ACO ENTERPRISES... 436 
93 CONROYLAPOINTE . . . 62 169 JADE COMP PROD... . . 434, 435 
94 CONROYLAPOINTE ... . «62 {70 IAMECO ELECTRONICS ... 428, 429 
95 CORDATA,. . . 380, 381 121 KC INFORMATION SYSTEMS ..., 305 
96 COSMOS. INC . 136 172 IDR INSTRUMENTS. ............41 
99 CUESTA SYSTEMS 330 173 IDR MICRODEVICES ,... _.... 439 
102 D AND D DISCOUNT 411 174 JDR MICRODEVICES...... 440, 441 
104 DATA BLOCKS INC. 00, 184 177 IDR MICRODEVICES. .... 442, 443 
105 DATA EXCHANGE ,... .. 432 (76 IDR MICRODEVICES .... ..... 444 
106 DATA SPEC. trione ‚ 172 177 IM SYSTEM INC . ,,,,...„.... 168 
107 DATA SPEC „esise o. 172 178 IVB ELECTRONICS.... ,...... 400 
108 DATA TRANSLATION INC .. 321 179 KADAK PRODUCTS LTD ........ 74 
109 DATACOM NORTHWEST INC 410 410 KEA SYSTEMS... ............ 438 
По DECISIONWARE INC.. 300 180 KERN PUBLICATIONS ,, — ..,. 258 
118 DECINONWARE INC ... 300 181 KIMTRON CORP . ....... ., 261 
112 DIGITALK. INC , 36 182 KIMTRON CORP ee ad nee 261 
113 DISKCO TECH , (o. S. АОВ 183 LAHEY COMPUTER SYSTEMS . 374 
114 DISKETTE CONNECTION . 365 184 LAPTOPP SYSTEMS ...........288 
[1% DISKS PLUS ‚ А 76 185 LATTICE. INC , Tn Sii 
116 DISKWORLD!. INC . 422, 423 186 LIFEBOAT ASSOC ............ 181 
117 DISPLAY TELECOMMNCTNS - 94 187 LINTEK COMP ACCESSORIES .. . 402 
118 DIVERSIFIED GROUP THE . 416 188 LIONHEART PRESS..... ..... 370 
119 DOBERMAN SOFTWARE , 22! 189 LOGICAL DEVICES ... s .. 314 
120 DOKAY COMP PROD INC 404 190 LOGICAL DEVICES. .. 315 
124 DRESSELHAUS COMP PROD 334 191 LOGICAL SYSTEMS INC. .. 414 
122 DYNAMUS MICRO-DATA SYS 436 400 LOCICSOFT... . TIE 
147 EAST DIGITAL CO LTD... ....375 195 LOGITECH INC эз» 4» 237 
123 ECOSOFT . , чё» = # ЖШ 196 LOGITECH INC... ..... ss css HH 
124 EDUCATIONAL MICROCOMP SYS 400 * LONE STAR SOFTWARE. . — ..420 
125 ELECTRONIC MUSICIAN , 114 197 LUCKY COMPUTERS ........., 436 
126 ELEKTEK . » 24 198 LYCO COMPUTER .. ........ 369 
327 ELEXOR INC ' 402 199 MANX SOFTWARE SYS .,. ..79 
129 EVEREX SYSTEMS. -37 200 MANX SOFTWARE SYS . 242 
130 EVEREX SYSTEMS..... . 37 201 MANZANA , serran) os +» 48 
131 FLAGSTAFF ENGINEERING 236 203 MARCHAND INTERNATIONAL . . 405 
132 FLAGSTAFF ENGINEERING .. 254 204 MARK WILLIAMS CO... ...... 51 
391 FORMAT SOFTWARE . 252 205 MARK WILLIAMS CO... . ....53 
392 FORMAT SOFTWARE... . . 252 " MAXELL DATA PRODUCTS .......7 
133 FORTRON CORPORATION 67 208 MAYNARD ELECTRONICS.. ....15 
134 FORTRON CORPORATION 47 * MCGRAWHILL RESEARCH .. , 287 
135 FORTRON CORPORATION 419 209 MCCRAWHILL SOFTWARE .. 366 
136 FORTRON CORPORATION 419 210 MCGRAWHILL SOFTWARE 320 
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TO GET FURTHER information on the products advertised in BYTE, either 
pick up your touch-tone telephone and use TIPS (if you are a subscriber]. 
or fill out the reader service card. Either way full instructions are pro- 
vided following this reader service index which is provided as an addi- 
tional service by the publisher. who assumes no liability for errors or 
omissions. *Correspond directly with company. 


Inquiry No. Page No. 
21 MCGRAW-HILL TRAINING SYS ., 163 
212 MCCRAMHILL TRAINING SYS — 163 
213 MEGASOFT , ...... . 438 
214 MEGATEL COMPUTER TECH ..373 

= MERCEDES-BENZ Of NA... . 255 
215 MERRITT COMP PRODUCTS. ..438 
216 МЕТАСОМСО , , . i 
217 МЕЈ ENTERPRISES INC. 193 
218 MICRO DATA BASE SYS 73 
219 MICRO DESIGN INTL... . 230 
220 MICRO INTERFACES CORP.. 376 
221 MICRO PRODUCTS INTL ...... 437 
222 MICRO SUPPLY .............. 433 
223 MICROBRIDCE COMP INTL. 410 
224 MICROCOMPUTER SYSTEMS 414 
225 MICROGRAFX i ‚17 

* MICROMINT INE — .......... 403 
226 MICROPLOT ..............,.. 400 
227 MICROPROCESSORS UNLTD ....432 

" MICRORIM INC ; 325 

" MICROSOFT CORP , - . 59 

" MICROSOFT CORP. .. . [69 

^ MICROSOFT CORP... ., 177 
228 MICROTECH T 43% 
229 MICROWAY , ее (004139 
230 MICROWAY. =. ws a. .309 
394 MIX SOFTWARE .. ....,.....2391 
402 MORE COMPUTER...... .. ..76 
232 M-S CORPORATION..... ... 438 
233 NANAO USA CORP ..... 6.2.8 
234 NANAO USA CORP ..... 225 
235 NANTUCKET, 39 
236 NANTUCKET 39 
238 NATIONAL INSTRUMENTS . 120 
239 NATIONAL MEMORY SYSTEMS .68 
240 NEC HOME ELECTRUSA..... .. ИИ 
241 NEC INFORMATION SYS.. .. СШ 
242 NIC TECHNOLOGY INC. .....194 
243 OKIDATA...... no uie saco. o 106 
244 OMNITRONIX INC.............436 
245 ORCHID TECHNOLOGY... ..... 951 
246 ORCHID TECHNOLOGY. . ۱51 
247 ORCHID TECHNOLOGY... .. 343 
248 ORCHID TECHNOLOGY .... . . 343 
249 ORION INSTRUMENTS.,... ...362 
250 OSBORNE/MCCRAWHILL,. .. 223 


231 PC COMPUTER BROKERS INC .410 
252 PC HORIZONS INC . .. 410 
254 PACIFIC EXCHANGES . 400 
155 PANASONIC COMPUTER DIV... . 147 
256 PATHFINDER SOFTWARE. INC .. 400 
251 PC MART acess erences 160 


sadn 


258 PC NETWORK. . as .. . 60 al 

* PC SOURCE... i. .. .. 288 АВ 

* PCS UMITED . .. > 208 AB 
259 PCS LIMITED... (ca... a. a209 
260 PECAN SOFTWARE SYS. INC ... 121 
261 PERSOFT INC... ce... B 
262 PERSONAL TEX INC .. -. 352 
263 PINE COMPUTER INC . „417 
264 PRACTICORP. .. ,..... ... .197 
265 PRECISION DATA PRODUCTS , 44 
26b PRIMAGES INC РА tot 
272 PRINCETON GRAPHIC'SIGMA 55 
267 PRINCETON GRAPHIC SYS . 226, 227 

* PRINCETON GRAPHIC SYS... ., 357 

* PRINCETON GRAPHIC SYS —. ..359 

" PRINCETON GRAPHK SYS... . 36! 
271 PRINCETON GRAPHIC SYS ..... 363 
273 PRINTER ACCESSORIES DIRECT. 376 
274 PRIORITY ONE 415 
279 PRO CODE INTERNATIONAL 206 
276 PROFESSOR IONES INC.. .. 402 
277 PROGRAMMERS SHOP.......-297 
278 PROGRAMS IN MOTION ,.., .. 166 
279 PROSOFT ,......... . 43 
280 PURPLE COMPUTING FEET. 
281 ODP COMPUTER SYSTEMS , . 170 
282 OMS....... "ТИРЕ 328 
283 QUA TECH. INC . . ‚ 407 
284 QUA TECH INC. ... . 407 
285 QUA TECH INC. .... ..... 408 
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286 QUA TECH. INC..........,...408 318 SOFTWARE PRODUCTS INTL. .. 69 346 THOMSON CONSUMER PROD 186, 187 372 WESTERN TELEMATIC .... 294 
* QUAID SOFTWARE ІТС... ,.....150 319 SOFTWARE SOLUTIONS INC .... 299 347 THOMSON CONSUMER PROD 186, 187 373 WHOLESALE OUTLET THE ... 354 


487 QUALITY PRINTERS. ........ . 405 320 SOLUTION SYSTEMS..... .... 298 348 THREE M COMPANY..,....... 198 374 WILEY PRESS... 146 
288 QUBIE . ae. see 247 321 SOLUTION SYSTEMS...» ....498 349 TIGERTRONICS. 2... ...-4002.. 402 376 WINTEK CORP  .. . 5 
289 QUBIE Saa, sorvi rona 249 322 SOURCE ELECTRONICS... .....74 ° TINWEY ROBERT GRAPHICS. ...399 377 WINTER CORP . ... ... ‚ 402 
290 QUELO. INC. . ..... ...370 323 SOURCE ELECTRONICS... .,...74 350 TLM SYSTEMS INC... .......... 213 378 WISETEK INTL СО... 436 
291 QUELO INC. «оозана: 4068 324 SOURCE ELECTRONICS,. . . 378 391 TLM SYSTEMS INC... ,.,..., 215 379 WORLDWIDE ACCESS .. 430 
492 QUICKSOFT .., ...... r. 58 325 SOURCE ELECTRONICS .. . .. 378 352 TLM SYSTEMS INC ........., 217 380 XEROX CORP . i- ..... 60, 6l 
294 RADIO SHACK. suas... CIV 326 SPECTRUM SOFTWARE ........ 179 353 TOMCAT COMPUTER INC ......350 398 XEROX CORP . ........ 302, 303 
295 RADIO SHACK erv vve csr. IH rE- "mad 354 TOPAZ ІМС... ...... .. 230 381 YAMAHA/PROF PROD DIV 104, 105 
296 RATIONAL SYSTEMS ....,...., 219 328 STAR GATE TECHNOLOGIES... 408 359 TOPAZ, INC _.......,.......„ 230 382 ZEDCOR . . 349 
298 ROSE ELECTRONICS ,..... .,. 402 329 STONY BROOK SOFTWARE INC . 284 407 TOSHIBA AMERICA INC ..,.... 360 383 ZEDCOR  . — M 9 
299 ROYAL AMERICAN TECH ....... 71 336 STSC INC... 1... 17 * TRANSEC SYSTEMS. INC ....... 18 

ЗОО SHW ELECT & APPL... ., .,.342 331 SUBLOGK CORP ........ وب‎ + 9 357 TRUE BASIC .. ...... soa a. 285 * Conrespand directly with company 

301 $100 DIV. 696 СОЌР.... ..... 431 332 SUMMIT SOFTWARE TECHN INC . .64 ° US ROBOTS. ...... ron 5» 69 

302 5-100 DIV 696 CORP... .. ..431 60 SUNNYVALE COMMUNICATIONS 333 358 UNICORN ELECTRONICS. ...... 414 

304 SAFEWARE. ..............:.. 400 333 SUNTROMICS СО INC. .. .. 398 ~ UNITED AIRLINES, .,........ 364 


411 SAMSUNG ELECTR DEVICES, . . 338 334 ЅҮМСТАСОМІСЕ.......... s. 334 149 UNITEX CO. . mr 
305 SET CORPORATION ..,........ 323 403 TSMICRCTECH ING ........ cs 22 359 UNIVERSAL CROSS-ASSEMBLERS 407 INTERNATIONAL ADVERTISING SECTION 


306 SCEENA INC. ...... eso Коа 5 ШОВ 404 TSMICROTECH INC . a. e>. 22 360 VANTEX DATA SYSTEMS... ....90 

308 SHAPE MAGNETRONICS......-286 336 TAXAN. CORP .. .. ........89 361 VENTEL INC aaa a irsana 23 500 ALGOL ENTERPRISE CO LTD 2360 

309 SILICON SPECIALTIES.......... 66 337 TAXAN. СОВР......... ...... B9 362 VICTOR TECHNOLOGIES ....... Mà 501 AMERICAN BUYING & EXPORT 

300 SILICON SPECIALTIES..,....... 66 386 TOK ELECTRONICS... .... 278 361 VICTORY ENT. TECHNOLOGY . .. 166 SERVICES ` 23566 

311 SOFTKLONE D(STRIBUTING ..., 103 338 TOT GROUPING r. .... 09? * VLM COMPUTER ELECTR. ..... 432 502 ASHFORD INTL INC. .. .256C 
* SOFTLINE CORP ,........,.... OF 339 TOT GROUP INC ..... . <... (64 364 VOTRAX. INC... ... ne s. ..{6 * BYTE... ‚+, oe 256A 

312 SOFTLOCIC SOLUTIONS INC... 240 380 TEAC iat meet eee mmm 239 * WAREHOUSE DATA PRODUCTS... 173 * BYTE INTL SERVICES. . ...296F 

313 SOFTLOGIC SOLUTIONS INC... 241 341 TEAM TECH ІМС.,.,......,... 267 366 WEDGE TECHNOLOGY INC. .... 432 503 DATA ACCESS CORF . ... . 256H 

314 ЗОЕТЕОЫС5..„_............ 400 342 TECH РС... . ..... ave wie 144 367 WELLS AMERICAN ............ 47 504 GREY MATTER ...... «+,  2258B 


* SOFTWARE DEVELOPMENT SYS. 324 343 TECH PC. acer s. s voe 144 369 WESTERN COMPUTER......... 19 503 WINTECH DATA PROD CORP . 256E 
316 SOFTWARE LIMK. THE .... 206, 207 344 TEKTRONIX INC ............. 023 370 WESTERN COMPUTER.......,..19 
317 SOFTWARE PRODUCTS INTL. ....69 345 TELECOMP INC ....... reve 436 371 WESTERN TELEMATIC ......., 294 Ма помек hmgulriri. plea 


SUBSCRIBERS ONLY! * 
Use BYTE' Telephone Inquiry Processing System 


Using TIPS can bring product information as much as 10 days earler. 


SEND FOR YOUR 1 If you are a new subscriber or have lost your I.D. card, circle 41 on the Reader Service 
SUBSCRIBER I.D. CARD Card; attach mailer label. We will immediately send your personal TIPS subscriber card. 


2) Write your Subscriber Number, as printed on your Subscriber I.D. Card, in boxes in Step 8 below. 
(Do not add 0's to fill ín blank boxes) 

3) Write numbers for information desired in boxes in Step 7b below. 
(Do not add 0's to fill in blank boxes) 

4 Now, on a Touch-Tone telephone dial: (413) 442-2668 and wait for voice commands. 


ENTER YOUR 5) When TIPS says: "Enter Subscriber Number" 
SUBSCRIHER AND (Enter by pushing the numbers and symbols [# or * enclosed in the boxes] on telephone pad 
ISSUE NUMBERS ignoring blank boxes) 

Enter (JÛOOOO E] C] C 88 В 


6 When TIPS says "Enter magazine code & issue code" 
Enter O (E) @ E] @ 


7a) When TIPS says "Enter (next) Inquiry Number" 
Enter one inquiry selection from below (ignore blank boxes) 


b) Repeat 7a ав needed (maximum 17 inquiry numbers) 


END SESSION 8) End session by entering ©] [s] [9] [1] i) E 


9) Hang up after hearing final message 
. If you are a subscriber and need assistance, call (603) 924-9281. 


If you are not a premer fill out the subscription card found in this issue or, call BYTE Circulation 800-258-5485. 
*Domestic and Canadian Subscribers Only! 
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PRINTERS 
PROGRESS. 


For what you now, you can buy 
used to pay for our fully-featured 
а 9-pin printer 24-pin printer. 


Our new Pinwriter™ P6, P7 series dot matrix printers are the first 24-pin printers that list for as little 
as $699. Or about what you would have paid for an ordinary 9-pin printer a year ago. 

Now, that's progress. Especially when you consider our new printers have an advanced 24-pin 
printhead. And print data at 216 characters per second and crisp, dense letter-quality at up to 65 cps. 

Actually these new Pinwriter dot matrix printers surpass every other printer in their price range. 
In their combination of speed, graphics resolution, the number of built-in fonts and low noise level. 

None of which will surpríse you if you know NEC printers. Because nobody does more with 24- 
pin technology than NEC. In fact, we now have more 24-pin printer models than any other 
manufacturer. 

So if you're looking for a printer that will do more and do it better, just progress to your NEC 
dealer and you'll get it for less than you imagined. 

You can see the Pinwriter P6, P7 and our other 24-pin printers at your local dealer. For more 
information, call 1-800-343-4418 (in MA 617-264-8635). Or write: NEC Information Systems, 

= Dept. 1610, 1414 Massachusetts Ave., Boxborough, MA 01719. 


NEC PRINTERS. THEY ONLY STOP 
WHEN YOU WANT THEM TO. 


NEC 


Coa онен — | NEC Information Systems, Inc. 
© 1986 NEC Corp. 


Inquiry 241 


Radio Shack brings over 


600 software programs 


within easy reach. 
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